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INTRODUCTION 


A  complete  understanding  of  the  factors  which  establish  the  flight  envelope 
of  a  helicopter  requires  simultaneous  consideration  of  power,  static  and 
dynamic  stability,  handling  qualities,  and  pilot  techniques  as  well  as 
res’ilting  loads  and  vibration  levels.  To  facilitate  this  understanding,  an 
interdisciplinary  mathematical  model  that  provides  analytical  prediction 
of  free-flight  characteristics  of  single-rotor  helicopter  and  compound 
helicopter  configurations  has  been  developed  by  the  Lockheed  California 
Company.  This  interdisciplinary  analysis  tool  (see  Reference  l),  known 
as  REXOR  (Revised  and  Extended  rotOR),  is  a  fully  coupled  rotor/body/ 
control  system  model  that  includes  nonlinear  mathematical  simulation  and 
has  over  30  degrees  of  freedom. 

To  make  a  total  veuicle  model  in  sufficient  depth  to  predict  detailed  trans¬ 
ient  rotor  loads  is  inhibitively  expensive  with  the  current  computer  state 
of  the  art.  The  approach  taken  in  the  formulation  of  the  nterdisciplinary 
model  is  to  produce  reasonably  accurate  transient  shaft  and  fundamental 
blade  loadings  which  can  be  used  to  define  a  structural  flight  envelope 
that  may  be  checked  at  a  few  critical  points  with  a  detailed  rotor  loads 
analysis  and  be  adjusted  if  required.  The  model  is  not  designed  to  provide 
highly  accurate  spanwise  load  distributions  o :■  higher  harmonic  internal 
blade  loads.  This  study  is  designed  to  evaluate  REXOR  as  a  tool  for  pre¬ 
diction  of  rotor  loads  in  transient  maneuvers  by  providing  correlation  of 
both  steady  and  transient  computed  maneuver  loads  with  compound  helicopter 
flight  test  data. 

The  work  described  in  this  report  presents  a  loads  correlation  of  the  cur¬ 
rent  (..EXOR  II )  program  with  existing  AH-56A  and  XH-51A  (compound)  test  data 
with  primary  focus  on  steady  and  cyclic  loads  during  steady  and  transient 
maneuvers.  The  18,300-pound  and  ^500-pound  gross  weights  of  these  aircraft 
and  the  relatively  large  compound  helicopter  flight  envelope  of  each  that 
has  been  flown  offer  a  broad  spectrum  of  test  conditions  between  100-  and 
200-knot  flight  speeds.  The  correlation  was  done  under  Contract  DAAJ02-72- 
C-0100,  sponsored  by  the  Eustis  Directorate,  U.S.  Army  Air  Mobility 
Research  and  Development  Laboratory,  Fort  Eustis,  Virginia. 
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BACKGROUND  OF  REXOR  DEVELOPMENT  AND  APPLICATIONS 


Analytical  prediction  of  practical  flight  envelopes  for  helicopters 
including  compound  configurations  requires  evaluation  of  the  effects  of  • 

limits  of  steady  or  maneuvering  flight  on  performance,  dynamics,  handling 
qualities,  and  loads.  To  meet  these  requirements,  analytical  models  must 
fully  describe  the  dynamically  coupled  rotor/body /control  system  combina¬ 
tion,  including  both  nonlinear  and  the  time-variant  effects.  Outputs  of  ) 

such  programs  are  in  the  form  of  transient  response  time  histories,  steady- 
state  time  histories,  steady-state  harmonic  analyses,  and  constant  or  peri¬ 
odic  numerical  coefficients  for  use  in  linear  analyses. 

REXOR  is  an  integrated  rotor/body  model  of  this  type  which  has  been  applied 
in  the  prediction  of  performance,  dynamics,  handling  qualities,  and  steady 
and  transient  loads  for  hingeless  rotor  aircraft  throughout  their  flight 
envelopes.  The  analysis  method  can  readily  be  applied  to  other  rotor 
systems  by  minor  modifications  to  the  model.  Figures  1,  2,  and  3  show  the 
organization  of  the  program,  body  and  rotor  degrees  of  freedom,  and  rotor 
blade  and  hub  geometric  definitions.  The  approach  employed  to  develop  this 
model  was  a  coordinated  effort  among  specialists  in  several  applicable 
rotary-wing  disciplines.  Equations  of  motion  were  derived  from  a  basic 
Lagrangian  formulation,  resulting  in  a  rotor/body/control  system  model  con¬ 
sisting  of  30  fully-coupled  degrees  of  freedom  with  a  minimum  of  simplifying 
assumptions.  In  the  formulation,  each  blade  mode,  although  developed  from 
a  multi-degree  of  freedom  analysis,  constitutes  but  a  single  degree  of  free¬ 
dom.  In  Reference  1,  the  modeling  approach  used  is  discussed  in  detail 
along  with  a  description  of  the  procedural  ground  rules  required  for  sucess- 
ful  implementation  and  use  of  this  type  model.  This  reference  includes 
derivation  of  the  model,  program  structuring,  data  management,  checkout 
procedures,  and  documentation.  The  basic  requirements  were  that  the  model 
fully  describe  the  dynamically  coupled  rotor/body/control  system,  including 
both  nonlinear  and  time-variant  effects. 

By  examining  results  of  this  free-flight  vehicle  analysis,  the  engineer  is 
able  to  conduct  flight  test  programs  by  digital  computer.  As  implemented, 
the  control  system,  aeroelastic  rotor,  and  body  combination  requires  that 
the  aircraft  remain  continuously  in  equilibrium.  This  permits  evaluation  • 

of  transient  control  input  and  subsequent  transient  response  behavior  in 
order  to  investigate  the  helicopter's  static  and  dynamic  stability.  The 
steady-state  loads  analysis  that  can  be  performed  is  a  restricted  case  for 
examining  linear  systems.  In  the  case  of  nonlinear  or  transient  behavior,  f 

the  system  is  examined  in  time-varying  modes  of  equilibrium. 

Two  different  gyro-controlled  hingeless  rotor  system  concepts  have  been 
modeled  in  REXOR.  The  first  of  these,  the  flap/feather-moment  feedback 
system,  was  used  in  the  XH-51A  and  in  the  early  AH-56A  configurations. 
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Figure  1.  FLEXOR  Program  Organization. 


This  is  the  system  for  which  correlation  will  be  provided  in  this  report. 

For  the  AH-56A,  this  system  is  called  the  Improved  Control  System  (ICS) 
configuration.  The  second  concept,  the  Advanced  Mechanical  Control  System 
(AMCS),  is  a  direct  flap-moment  feedback  system.  The  REXOR  analysis  was 
used  extensively  in  the  design  of  the  AMCS,  using  experience  gained  in  the 
analysis  of  phenomena  encountered  in  ICS  flight  tests.  A  brief  description 
of  each  system  is  presented  for  reference. 

The  flap/feather -moment  feedback  gyro-controlled  rotor  (ICS)  is  presented  • 

schematically  in  Figure  U.  Figure  5  is  a  representative  simple  block  dia¬ 
gram  of  the  system.  Pilot  control  input  drives  an  irreversible  actuator 
which  applies  control  moment  to  the  gyro  through  a  positive-negative  spring 
assembly,  linkage,  and  swashplate.  With  the  gyro  fixed,  compression  of  the  ) 

positive  spring  by  the  actuator  applies  control  moment  to  the  gyro.  With 
the  actuator  input  fixed,  gyro  motion  drives  both  the  positive  and  negative 
spring,  the  sum  of  which  represents  the  steady-state  impedance  to  the  gyro 
and  the  value  of  the  gyro  net  positive  spring.  A  small  damper  is  used  to 
damp  the  gyro  nutation  mode  (2P).  The  gyro  responds  to  the  pilot  input  and 
drives  the  rotor  blade  cyclically  through  pitch  links  and  a  blade  control 
horn. 

Cyclic  blade  angle  changes  create  a  rotor  flap  moment  which  is  tranmitted  to 
the  aircraft  body  via  the  fixed  hub  and  shaft  to  pitch  or  roll  the  aircraft. 

Precise  rotor  moment  control  and  reduced  rotor  lag  is  obtained  by  feedback 
of  rotor  flap-moment  (proportional  to  rotor  shaft  moment)  through  the 
feather  axis  to  the  gyro.  Feathering  moment  proportional  to  flap  moment  is 
obtained  by  sweeping  the  blade  quarter-chord  forward  of  the  feathering  axis 
(sweep  angle  f0),  as  noted  in  Figure  b.  Feather  moment  is  then  proportional 
to  the  product  of  flap  moment  and  effective  sweep  angle.  The  total  moment 
applied  to  the  gyro  with  this  concept  is  the  difference  of  the  pilot  input 
and  feathering  feedback  moment  proportional  to  blade  flap  moment,  as  shown 
in  Figure  5- 

The  direct  flap-moment  feedback  rotor  system  is  shown  in  block  diagram  form 
in  Figure  6  and  in  schematic  form  in  Figure  7.  The  concept  is  the  same  as 
the  flap-feathering  feedback  system  except  that  irreversible  hydraulic 
actuators  have  been  added  between  the  gyro  and  the  cyclic  blades.  Secondly, 
only  moment  proportional  to  rotor  blade  cyclic  flap  moment  is  fed  back  to 
the  gyro.  Except  for  the  distirc  features  noted  above,  the  direct  flap 
feedback  system  operates  in  the  same  manner  as  the  feathering  feedback 
system. 

Major  areas  of  application  of  the  REXOR  analysis  are  described  briefly  below. 


PERFORMANCE  » 

An  analytical  study  of  the  maneuverability  of  l6, 000-pound  class  winged  and 
conventional  helicopter  configurations  is  reported  in  Reference  2.  This 
analytic  investigation,  which  was  also  sponsored  by  the  Eustis  Directorate, 

U.S.  Amy  Air  Mobility  Research  and  Development  Laboratory,  was  conducted 


6 


Flap /Feather-Moment  Feedback  Control  System  Schematic 


Flap/Feather-Moment  Feedback  Control  System 


o 

* 

c: 

O 

Direct  Flap-Moment  Feedback  Control  System  Block  Diagram 


Figure  7.  Direct  Flap-Moment  Feedback  Control  System  Schematic. 


under  Contract  DAAJ02-70-C-0032 ,  using  the  REXOR  simulation  program.  In 
this  previous  investigation,  specific  transient  requirements  had  to  be  met 
for  prescribed  power  and  maneuvering  levels.  The  study  investigated 
maneuvering  load  factors  of  1.5,  1-75,  and  2.0  g  in  coordinated  turns  and 
symmetrical  maneuvers,  at  flight  speeds  up  to  150  KEAS  (167  KTAS),  sustain¬ 
ing  maximum  load  factors  for  3  seconds  during  coordinated  turns,  without 
excessive  speed  loss  or  altitude  change. 

Subsequent  refinements  in  the  analytical  description  have  been  incorporated 
in  the  current  REXOR  II  program,  but  basic  degrees  of  freedom  and  method¬ 
ology  are  common  to  both  programs.  These  refinements  were  directed  at  pro¬ 
viding  an  improved  control  system  description  and  accounting  for  the  struc¬ 
tural  principal  axis  position  of  the  blade  as  it  varies  with  time  relative 
to  the  spin  plane  due  to  collective  and  cyclic  blade  angle  variations.  The 
effect  of  these  changes  has  been  of  some  importance  in  the  dynamics  area, 
but  their  prime  benefit  has  been  to  contribute  to  completeness  of  the 
description.  Results  of  the  referenced  study  should  be  unchanged  with 
respect  to  power,  altitude,  and  velocity  relationships  as  a  result  of  the 
new  program  refinements. 

DYNAMICS 

Development  of  the  gyro-controlled  hingeless  rotor  was  motivated  by  the 
outstanding  control  and  stability  achievable  with  this  system.  During  this 
development,  several  dynamic  problems  were  encountered.  Through  the  use  of 
the  REXOR  analysis,  these  problems  were  thoroughly  analyzed  and  understood. 
They  can  now  be  eliminated  during  design,  as  they  have  been  in  the  current 
(AMCS)  version  of  the  AII-56A  and  proposed  advanced  configurations. 

In  an  early  version  of  the  AH-56A  flap/fe.  ther -moment  feedback  system,  a 
IP  x  2P  problem  resulted  from  feathering  feedbacks  due  to  in-plane  motion 
in  conjunction  with  flapping  motions  of  the  blades.  The  feedback  mechanism 
which  caused  this  problem  is  only  possible  with  the  flap/feathering-moment 
feedback  system.  With  the  direct  flap-moment  feedback  system,  as  currently 
employed  in  the  AH-56A/AMCS  configuration,  the  mechanism  for  this  problem 
is  eliminated.  This  has  been  demonstrated  both  on  the  whirl  tower  and  in 
extensive  flight  test  programs. 

A  second  problem  that  was  experienced  in  earlier  hingeless  rotor  configura¬ 
tions  was  the  1/2P  hop  problem.  Computer  studies  and  flight  tests  revealed 
that  this  problem  resulted  from  insufficient  stiffness  of  the  collective 
system  and  from  an  unstable  ' ^  coupling.  Successful  elimination  of  the 
problem  has  been  demonstrated  in  both  flap/feathering-moment  feedback  and 
direct  flap-moment  feedback  configurations  of  the  AH-56A.  Correlation 
between  REXOR  analysis  and  flight  test  data  was  highly  successful,  providing 
a  high  confidence  level  in  selecting  suitable  design  parameters  prior  to 
flight  for  the  AH-56A/AMCS  and  subsequent  advanced  designs. 


Another  problem  which  manifested  itself  in  rigid  rotor  configurations  was 
that  due  to  a  reactionless  in-plane  blade  mode.  REXOR  analysis,  whirl  tower 
testing,  and  flight  testing  all  demonstrated  that  this  problem  is  closely 
associated  with  pitch-lag  coupling  and  may  be  encountered  in  hingeless 
rotors  under  very  high  lift  conditions.  In  this  case  again,  correlation 
of  computer  analysis,  whirl  tower,  and  flight  testing  has  provided  a  high 
confidence  level  through  diagnostic  analysis  to  select  suitable  parameters 
and  to  eliminate  the  problem  or  avoid  it  in  new  designs.  This  was  demon¬ 
strated  in  the  AH-56A  program  and  is  documented  in  Reference  3. 

Examples  of  REXOR  program  computations  and  related  flight  test  results  for 
an  AH-56A  rotor  system  are  shown  in  Figures  8  through  10.  Figure  8  illu¬ 
strates  analytically  the  effect  of  blade  droop  with  respect  to  the  feather 
axis  as  shown  in  Figure  3,  and  rotor  lift  on  reactionless  mode  damping  and 
chord  load.  The  traces  shown  at  the  top  of  the  figu 'e  are  the  analytical 
time  histories  of  the  reactionless  mode  content  of  the  blade  root  chord 
load  for  three  different  configurations.  The  cu*'  res  at  the  bottom  of  the 
figure  show  the  results  of  a  moving  block  Fast  Fourier  Transform  (FFT), 
Reference  h,  of  these  traces.  The  slope  of  the  moving  block  analysis 
results  indicate  the  damping  of  the  mode.  These  results  and  additional 
REXOR  results  are  compared  with  flight  test  in  the  evaluation  of  reaction¬ 
less  mode  damping  shown  in  Figure  9*  A  summary  of  the  mode  as  a  function 
of  speed  from  the  analysis  and  flight  test  is  presented  in  Figure  10. 


HANDLING  QUALITIES 

The  original  purpose  of  the  analysis  effort  which  led  to  the  development  of 
REXOR  was  to  provide  a  full  vehicle  model  for  evaluating  rotary-wing  air¬ 
craft  handling  qualities.  It  is  for  this  reason  that  the  full  control 
system  is  modeled  so  that  the  vehicle  response  to  pilot  control  inputs 
may  be  evaluated. 

In  the  development  of  the  AH-56A,  REXOR  was  also  used  extensively  to  evalu¬ 
ate  handling  qualities.  In  the  ICS  configuration,  a  reduction  in  longitu¬ 
dinal  stability  due  to  retreating  blade  moment  stall  under  high  maneuvering 
load  factor  conditions  limited  the  flight  envelope  of  the  aircraft.  This 
resulted  from  high  feather  moments  associated  with  shifts  in  the  aerodynamic 
center  on  the  retreating  blade.  This  problem  again  related  to  the  flap/ 
feather -moment  feedback  system  of  the  earlier  rigid  rotor  control  systems 
under  high  lift  conditions.  The  mechanism  for  the  problem  is  eliminated 
with  the  direct  flap-moment  feedback  in  the  present  AMCS/AH-56A,  as  demon¬ 
strated  by  extensive  flight  testing  which  increased  the  demonstrated  flight 
envelope  (Figure  ll). 

An  example  of  the  use  of  the  REXOR  program  in  analytic  studies  which 
involve  the  interface  of  various  technical  disciplines  (dynamics,  handling 
qualities,  loads,  etc.)  is  presented  in  Figures  12  and  13.  A  blade  canopy 
clearance  analysis  for  the  AH-56A  was  made  baced  on  dynamic  response  of  the 
vehicle  to  various  types  of  pilot  control  input.  Rotor  blade  deflection, 
shaft  moments,  and  body  rates  of  Figure  12  represent  typical  output  data. 


12 


UNSTABLE 


Figure  10.  Reactionless  liode  Damping  vs.  Forward  Speed. 
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Figure  13.  Canopy  Clearance  Analysis  Summary. 


Figure  13  shows  a  summary  of  the  analytic  results  for  pitch  and  roll  con¬ 
trol  inputs.  The  relationship  of  the  various  technical  disciplines  to  the 
problem  investigated  is  readily  apparent.  A  more  complete  discussion  of 
this  study  is  presented  in  Reference  5. 


LOADS 

It  is  evident  that  in  these  varied  applications,  a  good  estimate  of  rotor 
transient  loads  is  inherent  in  the  model.  The  analysis  has  shown  good 
agreement  in  defining  the  practical  flight  envelope  of  the  various  versions 
of  the  AH-56A.  This  study  will  provide  a  detailed  correlation  of  the  leads 
capability  of  the  REXOR  analysis. 


TECHNICAL  APPROACH 


The  purpose  of  this  study  is  to  correlate  a  mathematical  rotary-wing 
simulation  program  (REXOR)  with  AH-56A  and  XH-51A  flight  test  data. 

Primary  emphasis  is  placed  on  steady  and  cyclic  blade  loads  during  steady 
and  transient  maneuvers.  Correlation  of  analytical  results  with  experi¬ 
mental  data  for  both  high  speed  and  high  load  factor  conditions  offers  a 
basis  for  analytic  extension  into  regions  beyond  those  measured.  Thr 
U,500-  and  18,300-pound  respective  gross  weights,  100-  to  200-knot  flight 
speed  range,  and  large  maneuver  envelope  of  each  aircraft  establish  a 
quantitative  assessment  of  the  limiting  factors  for  a  range  of  aircraft. 
Factors  of  prime  consideration  are  root  blade  loads  (chordwise  and  flap¬ 
ping),  feathering  moments,  and  blade  torsion  moments.  Distributed  blade 
loads,  both  chordwise  and  flapwise,  and  in  particular  midspan  loads,  are 
also  considered  to  be  important  in  the  correlation  effort. 

Two  sets  of  test  data  were  made  available,  one  set  for  the  AH-56A  and  one 
set  for  the  XH-51A  (compound  mode).  Each  set  consists  of  a  number  of 
steady  and  transient  maneuvers  over  a  defined  load  factor  and  speed  range. 
Because  of  the  fundamental  differences  in  the  two  configurations,  each  must 
be  considered  separately  and  requires  individual  adaptation  of  the  REXOR 
mathematical  analysis.  The  correlation  effort  was  segmented  into  five 
tasks : 

•  Selection  and  review  of  test  data  (AH-56A  and  XH-51A). 

•  Reduction  of  test  data  to  correlation  format . 

•  Modification  of  REXOR. 

•  Operation  of  REXOR  to  obtain  data  for  correlation. 

•  Correlation  report. 


TEST  DATA  SELECTION  AND  REVIEW 

Correlation  cases  were  selected  to  cover  the  aircraft  operational  range 
from  which  test  data  are  available  and  to  place  emphasis  on  a  flight  regime 
of  high  interest  with  respect  to  steady  and  transient  rotor  loads.  The 
selected  range  covers  maneuver  load  factors  from  0.2  to  2  g  and  a  speed 
range  from  100  to  200  KEA5.  A  set  of  56  flight  test  cases  was  made  avail¬ 
able  and  processed  for  correlation  purposes.  From  a  subset  of  U8,  33 
steady-state  and  8  transient  cases  frv  the  AH-56A  were  correlated  with 
analytic  data;  for  the  XH-51A,  1+  steady-state  and  ^  transient  cases  were 
correlated. 
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The  correlated  static  and  dynamic  cases  for  the  AH-5&A  as  a  function  of 
the  flight  envelope  are  note!  in  Figure  it.  XH-51A  cases  are  noted  in 
Figure  15.  A  tabulation  of  all  the  flight  cases  considered  for 
correlation  and  for  which  data  were  tabulated  are  noted  in  Table  I. 


REDUCTION  OF  TEGT  DATA  TO  CORRELATION  FORMAT 

The  selected  data  were  reduced  from  its  time  history  format .  Harmonic 
analysis  of  blade  bending  loads,  determination  of  transient  rates  and 
accelerations,  and  extractions  of  time  history  records  from  oscillograph 
4  rolls  were  among  the  data  reduction  requirements.  Data  items  utilized  for 

correlation  for  each  of  the  aircraft  are  listed  in  Table  II.  Time  history 
data  were  also  read  and  processed  to  provide  data  plotted  to  the  same  scale 
as  that  which  is  output  by  the  REXOR  analysis  to  allow  for  a  direct  com¬ 
parison. 

REXOR  PROGRAM  MODIFICATIONS 

To  correlate  AH-56A  maneuver  loads,  data  output  consistent  with  test  data 
measurement  items  must  be  available  from  the  REXCR  analysis  model.  Minor 
modifications  to  the  program  were  made  to  provide  computational  outputs 
required  that  had  not  previously  been  made  available.  For  example,  calcu¬ 
lation  of  blade  bending  loads  at  specific  blade  radial  stations  consistent 
with  test  instrumentation  locations  was  required. 

The  REXOR  program  was  originally  developed  for  the  AH-56A.  For  the  XH-51A 
correlation,  additional  modifications  were  required.  The  XH-51A  turbojet 
was  simulated  by  a  scaled-down  version  of  the  AH-56A  pusher  propeller  model. 
Minor  XH-51A  control  and  rotor  blade  mechanical  geometry  description 
changes  were  also  necessary.  Blade  radial  stations  for  load  computations 
were  changed  to  be  consistent  with  the  test  configuration  of  the  XH-51A 
aircraft . 


REXOR  DATA  FOR  CORRELATION 

Operation  of  the  REXOR  program  to  obtain  simulated  flight  data  for  corre¬ 
lation  is  straightforward  and  only  requires  submittal  of  input  data  listed 
#  in  Appendix  III  along  with  the  appropriate  car  ;  data.  No  modifications  of 

the  mathematical  model  or  the  computer  program  were  made  to  achieve  or 
improve  the  correlation  except  those  required  to  correctly  describe  the 
control  geometry  as  defined  above,  or  to  facilitate  a  data  output  consistent 
V  with  the  measurement  references  used  in  the  flight  test  program.  Pilot 

control  inputs  were  made  consistent  with  flight  test  measurements.  Data 
management  and  bookkeeping  procedures  to  control  the  program  are  indicated 
by  the  arrangement  of  the  data  in  the  appendi  . 
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Figure  14.  AH-56A  Correlation  Data  Flight  Envelope. 
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Figure  15.  XH-51A  Correlation  Data  Flight  Envelope 


SELECTED  FLIGHT 


TA3LE  I.  Continued 


TABLE  II.  EXPERIMENTAL  DATA  CORRELATION  PARAMETERS 

AH- 56A 

1.  Main  Rotor  Fixed  Hub  Flap  Bending  Moment  at  Station  18. 

2.  Main  Rotor  Fixed  Hub  Chord  Bending  Moment  at  Station  18. 

3.  Main  Rotor  Blade  Chord  Moment  at  Station  103. 

1*.  Main  Rotor  Blade  Flapping  Moment  at  Station  130.5- 

5.  Main  Rotor  Blade  Flapping  Moment  at  Station  17b. 

6.  Main  Rotor  Blade  Chord  Moment  at  Station  17^- 

7.  Main  Rotor  Shaft  Bending  Moment. 

8.  Main  Rotor  Blade  Torsion  Mom m it  at  Station  131-5 
9-  Blade  Pitch  Link  Axial  Load. 

10.  Blade  Angle. 

11.  Longitudinal  Cyclic  Stick  Position. 

12.  Lateral  Cyclic  Stick  Position. 

13-  Collective  Control  Position. 

14.  C.G.  Vertical  Acceleration. 

15.  Pitch  Rate. 

16.  Roll  Rate. 

17 .  Yaw  Rate. 

18.  Angle  of  Attack. 

19-  Sideslip  Angle. 

XH-51A 

1.  Main  Rotor  Fixed  Hub  Flap  Bending  Moment  at  Station  6. 

2.  Main  Rotor  Fixed  Hub  Chord  Bending  Moment  at  Station  6. 

3.  Main  Rotor  Blade  Chord  Bending  Moment  at  Station  U5. 
it.  Main  Rotor  Blade  Flap  Bending  Moment  at  Station  115- 

5.  Main  Rotor  Blade  Angle. 

6.  Longitudinal  Cyclic  Stick  Position. 

7.  Lateral  Cyclic  Stick  Position. 

8.  Collective  Control  Position. 

9.  Main  Rotor  Pitch  Link  Axial  Load. 

10.  C.G.  Vertical  Acceleration. 
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TABLE  II.  (Continued) 

11. 

Pitch  Rate. 

12. 

Roll  Rate. 

13. 

Yaw  Rate. 

lU. 

Angle  of  Attack. 

CORRELATION 

REPORT 

A  one-to-one  comparison  of  REXOR  results  with  corresponding  AH-56A  and 
XH-51A  experimental  data  is  presented  in  this  report.  Emphasis  has  been 
placed  upon  comparing  blade  harmonic  loads  versus  load  factor  and  time 
history  comparisons  of  loads  and  responses.  A  diagram  of  the  scope  of 
study  is  illustrated  in  Figure  16.  As  a  part  of  the  report,  other  areas 
for  future  productive  correlation  activity  are  also  identified. 

ANALYTICAL  DATA  (REXOFj 


REXOR  MODEL  DESCRIPTION 


The  model  is  written  for  a  helicopter  which  can  be  conventional,  winged  or 
compounded,  with  a  single,  four-bladed  main  rotor.  Figure  17  is  a  computa 
tional  flow  diagrcm  for  the  REXOR  computer  program  and  indicates  how  the 
various  components  are  related  to  one  another  in  the  analysis.  The 
motions  of  the  entire  helicopter  are  simulated  including  a  detailed 
dynamic  description  of  the  rotor  and  control  system  as  well  as  a  conven¬ 
tional,  six  degree-of- freedom  airframe. 

The  model  operates  in  two  modes  identified  as  TRIM  or  FLY.  The  TRIM 
procedure  operates  directly  on  main  rotor  collective,  angle  of  attack, 
main  rotor  cyclic,  tail  rotor  collective,  and  propeller  blade  angle. 

TRIM  may  be  established  in  either  a  level,  climbing,  or  descending  flight 
path  at  a  steady  load  factor.  Besides  free  flight,  TRIM  can  be  conducted 
for  the  fixed-shaft  case  for  whirl  tower  or  wind  tunnel  analysis.  When 
TRIM  is  complete,  the  analysis  proceeds  to  the  FLY  model  where  all  the 
degrees  of  freedom  are  activated  and  the  helicopter  responds  for  a 
specified  length  of  time  to  any  input.  The  pilot  simulation  can  be 
single-  or  multiple-control  inputs  such  as  steps,  pulses,  doublet,  stick 
stirs,  or  other  transient  inputs  within  the  capability  of  the  control 
system.  Hence,  transient  loads  and  the  resulting  rotor,  control,  and 
airframe  motions  can  be  generated.  Additionally,  gust  inputs  and  other 
types  of  external  excitations  can  be  applied  directly  to  the  rotor  and 
airframe. 

The  aircraft  is  described  dynamically  by  28  fully  coupled  degrees  of 
freedom.  These  include  the  airframe  with  6  rigid-body  degrees  of  freedom; 
the  swashplate  motions  with  roll,  pitch,  and  heave;  the  main  rotor  hub 
with  tilt  in  roll  and  pitch  due  to  shaft  bending;  and  with  rotor  speed 
due  to  engine  and  drive  train  dynamics.  The  motion  of  each  main  rotor 
blade  is  described  by  three  coupled  bending  modes  with  flapwise  and 
lagwise  components  and  an  elastic  feathering  or  pitch  horn  bending 
degree  of  freedom  between  the  swashplate  and  the  blade.  The  four  indepen¬ 
dent  blades  have  a  total  of  l6  degrees  of  freedom,  making  a  grand  total  of 
28  fully  coupled  dynamic  degrees  of  freedom.  In  addition  to  these  coupled 
degrees  of  freedom,  there  is  a  first  torsion  mode  for  each  blade.  This 
mode  is  included  either  as  a  dynamic  mode  or  as  a  massless  torsion  x-espons 
to  blade  torsion  loads  through  a  first-order  lag,  depending  on  the  type 
of  analysis  being  performed. 

The  three  rotating  natural  modes  for  each  blade  are  obtained  from  +he 
Lockheed  Rotor  Blade  Loads  program.  This  computer  program  consists  of  an 
aerodynamic  performance-trim  analysis  of  an  isolated  rotor  that  is  coupled 
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Figure  17.  REXOR  Computational  Flow  Diagram 


with  the  dynamic  response  of  the  blades.  A  relaxation  type  of  iterative 
procedure  is  employed  between  the  aerodynamics  and  the  structural  response 
of  the  blades.  Converged  trim  characteristics  of  the  rotor  that  are 
consistent  with  the  blade  mode  shape  and  loads  are  obtained.  The  first 
three  modes  of  the  cantilevered  rotating  beam  which  can  be  characterized 
as  the  first-flap,  first-in-plane,  and  second-flap  bending  modes  are 
obtained  from  this  principal  axis  coupled  finite  element  analysis.  The 

*  program  structurally  models  the  rotating  blade,  using  up  to  75  discrete 

span-wise  lumped  parameter  loading  station^  with  the  flapwise-chordwise 
response  fully  coupled. 

i  The  structural  description  is  generalized  in  that  two  separate  beams  in  a 

centrifugal  force  field  are  used  to  describe  one  arm  of  the  rotor.  The 
two  beams  represent  the  feathering  blade,  and  the  fixed  hub  which  supports 
the  blade.  Each  beam  is  free  to  deform  independently  of  the  other  except 
for  the  constraint  at  the  points  of  attachment  to  each  other  (feathering 
bearings).  These  points  must  have  the  same  spatial  displacement.  A 
provision  in  the  description  permits  the  consideration  of  bearing  support 
elasticity  at  the  feather  bearing  locations  as  a  function  of  the  radial 
reaction  forces  acting  on  the  bearings.  The  structural  modeling 
accommodates  either  concentric  hub  and  blade  or  door  hinge  blade  concepts, 
and  either  compression-torsion  or  tension-torsion  packs  for  blade  reten¬ 
tion  with  the  appropriate  load  transfers.  The  elastic  response  of  the 
blade  considers  the  structural  coupling  between  flapwise  and  chordwise 
bending  due  to  collective  pitch  and  the  built-in  blade  twist. 

The  natural  frequencies  and  mode  shapes  are  used  directly  as  basic  input 
data  for  the  REXOR  program.  The  number  of  blad°  and  hub  stations  is, 
however,  reduced  to  facilitate  computational  times.  Thirteen  inertial 
stations  and  eleven  aerodynamic  stations  (the  two  root  stations  are  not 
loaded)  are  used  to  represent  each  rotor  blade  for  this  correlation  study 
although  any  number  up  to  20  may  be  used.  The  highest  frequency  mode  of 
the  rotating  natural  modes  used  in  the  study  is  approximately  2.6P  at 
nominal  rotor  rp.n  for  both  the  AH-56A  and  the  XH-51A.  As  a  result,  the 
3rd  harmonic  and  all  higher  harmonic  loadings  are  not  as  well  represented 
due  to  the  use  of  only  three  modes.  The  Rotor  Blade  Loads  program  has 
also  been  used  to  provide  a  basis  of  comparison  for  REXOR  correlation. 

In  some  cases.  Rotor  Blade  Loads  analysis  data  is  included  in  this  report 
to  show  the  limitations  of  the  REXOR  structural  description  on  loads 
estimation . 

i 

The  dynamic  equations  of  motion  are  written  in  matrix  form  as: 


-[A  (q,  t )  J  {q}  +  (G  (q,  q,  t)}  =  0 

where  [  A  J  is  a  matrix  of  generalized  mass  elements,  which  is  a  function 
of  the  displacements  of  the  generalized  coordinates,  q,  and  the  time,  t; 
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{q}  is  a  column  matrix  of  accelerations  of  the  generalized  coordinates; 
and{G}  is  a  column  matrix  derived  from  the  Lagrangian  energy  functions, 
dissipation  functions  and  generalized  forces,  and  contains  all  of  the 
linear  and  nonlinear  dynamic  and  aerodynamic  terms. 


The  equations  of  motion  are  solved  in  the  time  domain  at  rotor  azimuth 
angle  increments  small  enough  to  provide  computationally  stable  results 
for  the  highest  frequency  mode  present.  The  analysis  is  fully  coupled 
and  nonlinear,  with  the  generalized  forces  and  masses  being  automatically 
generated  at  each  time  point;  application  of  the  above  equation  assures 
complete  force  equilibrium  of  the  system  at  each  instant. 

The  blade  motions  are  in  terms  of  modal  displacements  where  the  centrifugal 
and  structural  stiffness  terms  are  separately  defined.  This  permits  a 
description  of  the  periodic  reorientation  of  the  structural  and  centrifugal 
springs  due  to  cyclic  blade  angle.  Additionally,  the  blade  response 
includes  motions  due  to  simultaneous  consideration  of  blade  feat,  ering  and 
the  blade  element  locations  relative  to  the  feather  axis  due  to  precone, 
sweep,  droop  geometry,  and  elastic  blade  deflections.  The  feathering  and 
shaft  moments  include  all  of  the  nonlinear  terms  associated  with  coupled 
flapping  and  in-plane  loads  acting  on  the  combined  static  and  elastic 
displacements  of  the  blade  and  shaft. 


The  equations  of  motion  are  obtained  by  application  to  each  of  the 
generalized  coordinates  q  ,  of  the  following  equation,  which  is  a  form  of 
the  Lagrangian  energy  expression. 


n 


m.  x.  ) 
1  1 


9x .  n 


3z  3U 


0 


Fx_.  ,  Fy^ ,  and  Fz^  are  forces  acting  on  n  elements  of  mass,  nr  ,  with 

orthogonal  coordinates  x^,  y.  and  z^.  The  generalized  potential, 

U=U(qr,  qr)  provides  additional  generalized  forces  not  included  by 
Fxi  ’  Fyi »  and  FZi-  The  elemental  accelerations,  velocities,  and  displace¬ 
ments  are  derived  using  conventional  vector  analysis  techniques. 


The  aerodynamic  description  comprises  a  rotor  inflow  model,  nonlinear  steady 
arid  unsteady  blade  element  airloads,  nonlinear  body  airloads,  rotor  and 
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airframe  airflow  interference,  and  airloads  from  the  tail  rotor  and  the 
propeller.  The  rotor  inflow  model  is  an  empirical  modification  to  uniform 
downwash  based  on  data  from  Reference  6,  with  adjustments  for  shaft 
moments.  The  inflow  velocity  at  station  x  of  a  blade  of  radius  R  and 
azimuth  T  has  the  form: 


w. 

1 


w. 

1 


(1  +  y  (f(Xu)  cos  S'  +  f  (Xv)  sin  Y 1 }  +  (p. 


sin  4*  +  q^  cos  T) 


where  w.  is  the  uniform  momentum  inflow  velocity,  f(X  )  and  f(X  )  are 
l  u  _  _v 

f  functions  of  longitudinal  and  lateral  wake  angles,  and  and  q  are 

first  harmonic  inflow  components  that  are  functions  o_f  rotor  rolling  and 
pitching  shaft  moments  and  translational  velocity,  w^  ,  p^  ,  and  q^  are 

filtered  with  first-order  lags  which  represent  the  delay  in  establishing 
a  new  inflow  pattern  following  a  change  in  rotor  loading. 

The  blade  section  lift,  drag,  and  pitching  moment  are  nonlinear  functions 
of  the  section  thickness  ratio  and  camber,  the  angle  of  attack,  and  the 
Mach  number  as  determined  from  a  table  lookup  routine.  Aerodynamic  loads 
due  to  pitch  and  plunge  are  quasi-steady  and  are  of  the  general  form 
found  in  Reference  7,  with  the  Theodorsen  deficiency  function  set  to  1.0. 
Stall  hysteresis  is  also  included  in  a  form  similar  to  that  described 
in  Reference  8.  This  dynamic  stall  was  not  available  at  the  beginning 
of  this  study  and  therefore,  was  not  used. 

The  aircraft  control  system  simulates  the  pilot  controls  operating  through 
a  servo  boost  on  all  control  axes.  Gearing  and  phasing  are  provided  in  the 
cyclic  control  path.  The  servos  are  simulated  by  first-order  lags  with 
rate  limits.  Soft  and  hard  stops  are  modeled.  The  dynamic  equations 
include  the  response  of  blade  feathering  to  swashplate  springs  and 
blade  loads. 

The  input  data  are  printed  as  a  card  listing  and  also  as  a  listing  group¬ 
ing  like  inputs  which  give  the  FORTRAN  symbol  as  well  as  the  value.  A 
high  degree  of  flexibility  is  provided  by  making  each  input  an  element  of 
one  large  array  of  dimension  3000.  Changes  in  either  the  master,  the 
overrides  to  the  master,  or  case  data  are  minimized.  The  standard  output 
format  gives  time  history  plots  of  up  to  40  parameters  in  the  TRIM  mode 
*  and  60  in  the  FLY  mode.  Aut  :matic  scaling  is  provided  on  all  plots. 

Output  data  are  also  tabulated  at  the  start  and  end  of  both  TRIM  and  FLY 
modes.  The  program  can  provide  plots  of  the  blade  loads  over  the  last 
revolution  of  trim  on  an  expanded  time  scale.  These  loads  are  harmonically 
►  analyzed  and  the  components  tabulated.  Other  capabilities  are  included 

such  as  the  generation  of  linear  models  with  or  without  periodic 
coefficients  for  solution  by  linear  or  Floquet  eigenvalue  routines. 
Reference  9>  or  Fast  Fourier  Transform  techniques  which  permit  identifica¬ 
tion  of  frequency  and  damping  during  transients,  Reference  4. 
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MODIFICATION  AND  OPERATION  FOR  STUDY 


To  minimize  computation  time,  several  degrees  of  freedom  not  required  to 
define  the  test  vehicle  were  eliminated.  These  included  the  shaft  tilt 
degrees  of  freedom  for  the  AH-56A  and  XH-51A  configurations,  and  the  rotor 
speed  degree  of  freedom  for  the  XH-51A  helicopter  due  to  a  lack  of  data 
concerning  its  engine  dynamic  characteristics. 

Modifications  to  the  modeling  of  the  physical  systems  were  made  to 
accommodate  the  XH-51A  helicopter.  The  jet  thrustor  was  modeled  as  a 
scaled-down  version  of  the  AH-56A  propeller.  This  simplification  has  a 
minor  effect  on  body  accelerations  and  a  negligible  effect  on  blade  loads. 
Tail  rotor  height  and  thrustor  lateral  offsets  were  added  to  accommodate 
the  XH-51A  configuration. 

A  number  of  other  modifications  were  made  to  obtain  the  desired  output 
capability  and  to  save  computational  time.  The  blade  loads  plot  time 
history  capability  in  the  FLY  mode  was  expanded.  A  harmonic  analysis 
subroutine  was  created,  and  the  output  was  converted  to  standard  engineer¬ 
ing  units  and  signs.  TRIM  SAVE  data  were  made  available  to  save  computing 
time  in  the  TRIM  mode.  One  blade  trim  procedure  was  activated  for  the 
AH-56A  configuraiton  to  save  computer  time  in  the  TRIM  mode. 

Harmonic  analyses  are  conducted  during  the  last  revolution  in  TRIM.  In 
o’-der  to  compute  true  equilibrated  blade  loads,  however,  a  modification 
to  the  program  was  required  due  to  the  computational  sequence  used  in  the 
REXOR  program.  For  a  given  time  point,  the  accelerations  from  the 
previous  time  are  integrated  to  provide  the  current  velocities  and 
displacements.  Accelerations  at  the  last  time  point  and  the  current 
velocities  and  displacements  are  then  used  to  compute  loads  and 
"generalized  forces."  The  acclerations  at  the  current  time  point  are 
found  by  multiplying  the  generalized  forces  by  the  inverted  mass  matrix 
to  give  delta  accelerations  which  are  added  to  the  accelerations  from  the 
previous  time  to  give  the  true  current  acceleration. 

Loads  computed  up  to  this  point  are  not  completely  accurate  in  that  they 
are  based  upon  current  velocities  and  displacements  but  previous  time 
accelerations.  Therefore,  the  program  was  modified  to  compute  internal 
loads  using  all  current  values  of  accelerations,  velocities,  and  displace¬ 
ments  before  proceeding  to  the  next  integration  step  for  the  next  time 
velocities  and  displacements.  This  loads  computation  is  only  implemented 
during  the  harmonic  analysis  cycle  to  conserve  computation  time. 
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DESCRIPTION  OF  TEST  VEHICLES 


As  a  basis  for  correlation  of  the  loads  evaluation  capability  of  the 
REXOR  analysis,  flight  test  data  from  two  test  aircraft  were  used:  The 
AH-56A  compound  helicopter  and  the  XH-5iiA  compound  helicopter. 

The  AH-56A  data  were  obtained  on  the  Lock  ieed  S/N  1009  in  its  Improved 
Control  System  (ICS)  configuration.  The  XH-51A  compound  helicopter  is  a 
modified  XH-51A  helicopter  (Lockheed  S/N  1002),  which  was  developed  under 
contract  to  the  U.S.  Army  Aviation  Materiel  Laboratories  to  study  the 
high-speed  compound  helicopter  flight  regime.  The  results  of  this 
research  have  been  reported  in  Reference  10.  This  section  contains  a 
brief  description  of  these  test  aircraft. 


AH-56A  COMPOUND  HELICOPTER 


The  Ah -56A  is  a  two-place,  high-performance,  compound  attack  helicopter 
powered  by  a  single  General  Electric  T6h-GE-7l6  turboshaft  engine.  A 
fixed  wing  unloads  the  main  rotor  and  assumes  the  greater  portion  of  the 
total  aircraft  lift  at  high  speeds.  Longitudinal  thrust  is  provided  by  a 
three-bladed  pusher  propeller.  Photographs  of  the  test  vehicle  are 
presented  in  Figures  18  through  20.  A  three-view  drawing  is  presented  in 
Figure  21. 

The  low  aspect  ratio  wing  consists  of  left  and  right  panels  which  are 
mounted  to  the  sponsons  low  on  the  fuselage.  The  wings  are  trapezoidal 
in  planform,  having  a  total  area  of  196  square  feet.  The  wing  cross 
section  is  a  convex  upper  surface  and  a  concave  lower  surface  airfoil 
tapering  from  12-percent  thickness  at  the  root  to  8-percent  thickness  at 
the  tip. 

The  horizontal  stabilizer  is  mounted  to  the  aft  end  of  tv..  'jselage.  The 
two  panels  of  the  horizontal  stabilizer  are  basically  trapezoidal  in 
planform.  The  trailing  edge  of  both  panels  is  unswept.  The  left  panel  is 
contoured  from  a  symmetrical  airfoil  with  a  cutoff  trailing  edge 
("bobtailed").  The  right  panel  also  is  derived  from  a  symmetric  airfoil 
with  the  aft  third  of  the  chord  deflected  downward  2.8U  degrees. 

The  vertical  stabilizer  is  ventrally  mounted  near  the  aft  end  of  the 
fuselage.  It  is  mounted  on  the  fuselage  centerline  with  no  incidence 
relative  to  the  fuselage  centerline.  The  fin  airfoil  section  is 
symmetrical . 
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The  engine  is  installed  in  the  upper  mid-fuselage  with  inlets  on  both 
sides  of  the  main  rotor  mast.  The  engine  exhausts  over  the  aft  fuselage 
with  the  wake  deflected  upward  by  means  of  a  tailpipe  design  feature. 

The  retractable  main  landing  gears  are  attached  to  the  sponsons.  The  tail 
wheel  is  mounted  at  the  tip  of  the  vertical  stabilizer  and  also  retracts. 

Table  III  lists  in  detail  the  airframe  physical  characteristics. 

The  dynamic  system  is  comprised  of  the  main  rotor,  the  tail  rotor  and  the  ^ 

propeller.  The  rotating  components  are  integrally  connected  with  no 
clutching  provisions  except  at  the  engine  where  a  sprague-type  clutch 
separated  the  rotating  system  from  the  engine  during  autorotations. 

The  four-bladed  hingeless  main  rotor  is  centered  on  fuselage  station  300  1 

and  waterline  165.3.  The  blades  are  rectangular  in  planform.  Each  blade 

is  attached  to  a  movable  hub  at  blade  station  70  (blade  station  0  was 

defined  to  be  at  the  hub  center).  Each  movable  hub  is  attached  to  a  fixed 

hub  with  feather  bearings  located  at  blade  stations  35  and  60.  The 

centrifugal  load,  rather  than  passing  through  the  bearings,  is  reacted 

through  a  tension-torsion  pack  which  attached  to  the  movable  hub  at 

station  30  and  the  fixed  hub  at  station  12.  The  blade  airfoil  section  is 

cambered,  with  thickness  tapered  from  root  to  tip.  Typical  airfoil 

sections  are  illustrated  in  Figure  22.  The  blade  in  the  ICS  configuration 

is  swept  forward  k  degrees  and  drooped  down  1  degree  57  minutes  at 

station  70.  Additional  droop  is  provided  by  23  minutes  of  feather  bearing 

offset  in  the  fixed  hub  and  50  minutes  of  feather  bearing  offset  in  the 

movable  hub,  resulting  in  a  total  of  3  degrees  10  minutes  of  blade  droop 

with  respect  to  the  feather  axis.  Figure  23  schematically  illustrates 

blade  sweep  and  droop  and  the  configuration  relationships  of  the  blade, 

movable  hub,  fixed  hub,  feather  bearings,  and  tension-torsion  pack. 

The  tail  rotor  is  mounted  on  the  tip  of  the  left  stabilizer.  The  four- 
bladed  teetering  tail  rotor  is  centered  on  fuselage  station  658.5, 
waterline  11*+. 5  and  buttline  72  left.  The  constant  chord  airfoil  section 
has  a  constant  thickness  over  a  large  percentage  of  the  chord  and  a 
droop  nose.  The  airfoil  section  is  shown  in  Figure  22.  The  direction  of 
rotation  is  in  the  sense  of  opposing  the  main  rotor  downwash  (i.e.,  upper 
blade  rotates  aft). 

A  three-bladed  Hamilton  Standard  1311  GE  30/11FA  lOA^-O  propeller  is 
mounted  at  the  aft  end  of  the  fuselage.  Tne  propeller  thrust  is  controlled 
by  variation  of  the  collective  blade  angle  at  essentially  constant  speed  > 

(i.e.,  beta  prop).  The  airfoil  sections  are  NACA  l6-series  sections  over 
the  outer  span  and  NACA  6^-series  sections  in  the  spinner  region,  with  the 
transition  occurring  between  approximately  38  and  ^9  percent  of  span. 

The  shaft  moment  capability  available  with  Lockheed's  hingeless  rotor 
design  makes  possible  ample  roll  and  pitch  control  with  main  rotor  cyclic 
feathering.  Elevator,  aileron,  or  rudder  provisions  are  not  incorporated 
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Figure  21.  AH-56A  Three  View 

(General  Arrangement) 
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TABLE  III.  (Continued) 

Aspect  Ratio 

3.68 

Mean  Aerodynamic  Chord: 

Left  Side 

3.07  ft 

Right  Side 

2.95  ft 

Average 

3.01  ft 

Fuselage  Station  at  25%  M.A.C. 

Left  Side 

637.38 

Right  Side 

636.98 

Average 

637.18 

Taper : 

Left  Side 

0.583 

Right  Siae 

0.568 

Average 

0.576 

Dihedral 

0° 

Twist 

0° 

Deflection  of  aft  33%  of  Right  Panel 

5°  Down 

VERTICAL  STABILIZER 

Airfoil 

Root,  W.L.  11*4.5 

NACA  0018 (MOD) 

Tip,  W.L.  37.6 

NACA  0018 (MOD) 

Area  between  W.L.  37 .6  and  W.L.  11*4.5 

2*4.6  ft2 

Span 

6.*4l  ft 

Aspect  Ratio 

1.67 

Mean  Aerodynamic  Chord 

3-92  ft 

Fuselage  Station  at  25#  M.A.C. : 

Fuselage  Station 

620.3 

Waterline 

79.** 

Taper 

0.587 

Incidence 

0° 

b2 


MAIN  ROTOR  STA.  70 


MAIN  ROTOR  STA.  302.4 


TAIL  ROTOR 


Figure  22.  AH-56A  Rotor  Blade  Airfoil  Sections. 
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Figure  23.  Detailed  Blade/Hub  Description. 


in  the  design.  Flight  stabilization  is  achieved  with  a  unique  gyro  control 
system.  The  ICS  (improved  Control  System)  on  the  test  vehicle  was  a 
version  featuring  an  external  gyro  and  feedback  of  the  feathering  moments 
for  shaft  moment  control.  The  gyro  is  located  above  and  concentric  with 
the  main  rotor.  It  is  attached  to  each  blade  by  means  of  the  pitch  link 
and  pitch  horn.  Gyro  tilt  is  therefore  equivalent  to  cyclic  feathering. 

The  pilot  controls  the  vehicle  by  moving  the  cyclic  stick.  This  control 
motion  deflects  a  positive  spring  system  and  applies  a  moment  to  the  gyro. 
The  gyro  precesses  until  a  new  tilt  angle  is  achieved.  This  gyro  tilt 
angle  (i.e.,  blade  cyclic  angle)  is  that  spatial  position  where  the  moments 
due  to  the  feathering  loads  are  in  balance  with  the  pilot's  control  gyro 
moment.  The  stability  augmentation  function  is  accomplished  by  the 
spatial  reference  characteristics  of  the  control  gyro. 

In  the  simplest  terms,  the  blade  flapping  associated  with  an  external 
disturbance  (i.e.,  gust)  acting  through  a  moment  arm  determined  by  the 
blade  sweep  results  in  a  feathering  feedback  moment  being  applied  to  the 
gyro.  This  feedback  moment  precesses  the  gyro  to  a  position  which,  by 
design,  commands  cyclic  blade  angle  of  a  magnitude  and  phasing  sufficient 
to  correct  for  the  external  disturbance. 

Pilot  control  of  pitch  and  roll  control  moments  to  the  gyro  is  accomplished 
with  a  conventional  cyclic  stick.  Directional  control  is  accomplished  with 
"rudder"  pedals  which  control  tail  rotor  collective  pitch.  A  conventional 
collective  stick  controls  main  rotor  collect! /e  blade  angle.  A  pro¬ 
peller  collective  blade  angle  control  (Beta)  is  provided  through  a  twist 
grip  located  at  the  top  of  the  collective  stick. 

The  normal  mode  of  operation  at  low  airspeed  utilizes  standard  helicopter 
techniques  of  main  rotor  collective  blade  angle  thrust  and  vehicle  attitude 
variations  for  acceleration  and  flight  path  control.  The  compound 
technique  used  at  higher  airspeeds  (i.e.,  above  100  KEAS)  essentially  fixes 
the  main  rotor  collective  at  a  predetermined  position,  and  the  vehicle  is 
flown  in  a  manner  similar  to  a  fixed-wing  aircraft  with  the  propeller 
used  for  acceleration  and  deceleration  control. 

Details  cl  the  rotating  system  are  listed  in  Table  IV. 

The  aircraft  design  gross  weight  is  18,300  pounds,  the  maximum  overload 
gross  weight  is  22,550  pounds,  and  the  weight  empty  is  12,8^7  pounds. 

Inertia  data  are  listed  in  Table  V. 


XK-51A  COMPOUND  HELICOPTEP 

The  XH-51A  is  a  five-place  light  helicopter  with  a  single  gyro-controlled 
hingeless  rotor.  The  basic  configuration  was  modified  by  the  addition  of 
a  tapered  wing  and  the  installation  of  a  Pratt  and  Whitney  J60-P-3 
turbojet  engine.  The  J60-P-3  was  mounted  in  a  nacelle  on  the  left  wing 
panel  next  to  the  fuselage.  A  photograph  of  the  XH-51A  compound  helicopter 
is  presented  in  Figure  2b,  and  a  three-view  drawing  is  shown  in  Figure  25. 
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TABLE  IV.  CHARACTERISTICS  01  AH-56A  ICS  DYNAMIC  COMPONENTS 


MAIN  ROTOR 

Hub  Location: 

Fuselage  Station 

300.0 

Waterline 

165.3 

Hub  Precone 

2° 

Shaft  Incidence 

0° 

Number  of  Blades 

It 

Airfoil  Section: 

Root 

NACA(l+.6) 

3012 (MOD) 

Tip 

NACA(0.6) 

3006 (mod) 

Radius 

25.617  ft 

Blade  Chord: 

Rotor  Station  79-12 

27.50  in. 

Rotor  Station  lhO.O 

27.60  in. 

Rotor  Station  170.0  U"ear  taper. 

27.66  in. 

between  stations 

Rotor  Station  302. 1* 

27. 91*  in. 

Rotor  Station  302.  b  to  tip 

27.914  in. 

Droop: 

Fixed  Hub  Feather  Bearing  Offset 

23' 

Moving  Hub  Feather  Bearing  Offset 

50' 

At  Station  70 

1°  57’ 

Total 

3°  10' 

Sweep  Forward  at  Station  70 

h°  00’ 

Disc  Area 

2062  ft? 

Solidity 

0.1159 

Blade  Twist,  Root  to  Station  302.1+ 

-5° 

Blade  Station  at  Tab  Centerline 

261t.  0 

Tab  Size 

28.1  in.  x  2  in. 

■6 


TABLE  IV.  (Continued) 


Direction  of  Rotation,  viewed  from  above 
Normal  Tip  Speed 
TAIL  ROTOR 

Hub  Locatior  : 

Fuselage  Station 
Waterline 
Buttline 
Precone 

Number  of  Blades 
Airfoil  Section 

Radius 
Chord 
Disc  Area 
Solidity 
Twist 

Delta  -3  Hinge 
Normal  Tip  Speed 

Direction  of  Rotation,  viewed  from  left  side 
PROPELLER 

Propeller  Designation 

Hub  Location: 

Fuselage  Station 
Waterline 
Shaft  Incidence 
Number  of  Blades 
Radius 

Activity  Factor  Per  Blade 
Integrated  Design  Lift  Coefficient 
Direction  of  Rotation,  viewed  from  rear 
Normal  Tip  Speed 


Counterclockwise 
66 0  ft/sec 


6 58.5 
111*.  5 
72.0  Left 
0° 

1+ 

NACA(0.675) 
300(5. 89)(MOD) 

5  ft 

1.167  ft 

78.5  ft^ 

0.297 

0° 

37.5° 

61+8  ft/sec 
Clockwise 


Hamilton  Standard 
1311  GB  30/11FA 
10AU-0 

675.7 

111*.  5 
0° 

3 

5  ft 
1U2 
0.1+11 

Counterclockwise 
899  ft/sec 


TABLE  V.  AH-?6A  INERTIA  DATA 


Maximum  Weight 


Weight  (entire  aircraft) 

Center  of  Gravity 
(entire  aircraft, gear  up 

Fuselage  Station 

Waterline 


Products  and  Moments  of 
Inertia:  (excluding 

main  rotor): 


Pitch  I 


Products  I 


Products  I 


Products  I 


Figure  2k.  XH-5LA  Compound  Helicopter  (in  Flight) 


MAIN  ROTOR 


DIAMETER  _  51.234  FT 

CHORD  AT  TIP _  27.89  IN. 

DISC  AREA  _  2062  SQ  FT 

TIP  SPEED  _  660  FT/SEC 

TAIL  ROTOR 


DIAMETER  _ 

CHORD  _ 

TIPSPEED  _ 

PUSHER  PROPELLER 

DIAMETER  _ 

RPM  _ 

TIP  SPEED _ 

W{NG 


ASH  oT  RATIO 

HORIZONTAL  TAIL 
AREA  _ 

VERTICAL  TAIL 

AREA  _ 


10  FTO  IN. 

1  FT-2  IN.  (14.0  IN.) 
648  FT/SEC 


10  FT  O  IN. 
1717 

899  FT/SEC 


195.52  FT 
3.65  FT 


31.8  SQ  FT 


24.6  SQ  FT 


The  vertical  stabilizer  is  swept  back  from  the  aft  fuselage  with  a 
two-bladed  tail  rotor  mounted  at  the  tip.  The  horizontal  stabilizer  is 
rectangular  in  planform  and  mounted  to  the  aft  fuselage  just  forward  of 
the  tail  rotor  tip-path  plane. 

The  main  rotor  design  is  similar  to  that  previously  described  for  the 
AH-56A  except  there  are  no  external  tension-torsion  packs.  The  centrifugal 
force  passes  into  the  fixed  hub  through  tension-torsion  packs  concentric 
and  internal  to  the  feather  bearings.  The  blade  attaches  to  the  movable 
hub  at  blade  station  27-8.  The  feather  bearings  are  located  at 
stations  15  and  23. 

A  Canadian  Pratt  and  Whitney  PT6B-9  turbine  engine  with  a  maximum  takeoff 
horsepower  of  550  powers  the  dynamic  system.  The  landing  gear  consists  of 
two  retractable  skids. 

The  controls,  including  the  external  gyro  above  the  main  rotor,  are 
similar  in  design  and  principle  of  operation  to  those  of  the  AH-56A  with 
the  ICS  controls  installed. 

In  the  test  configuration,  the  passenger  space  is  used  for  instrumentation 
and  extra  fuel.  The  design  gross  weight  of  the  test  vehicle  is  ^,500 
pounds . 

Table  VI  summarizes  the  pertinent  XH-51A  configuration  characteristics. 


Preceding  page  blank 
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TABLE  VI.  CHARACTERISTICS  OF  THE  XH-51A 

COMPOUND  HELICOPTER 

WING 

Span 

16.83  ft 

Taper  Ratio 

0.5 

Twist 

0° 

Area 

70  ft 

Dihedral 

0° 

Aspect  Ratio 

L.05 

Sweepback,  25$  M.A.C. 

0 

Mean  Aerodynamic  Chord 

51.72  in. 

Airfoil  Section 

NACA  23012 

Incidence  Relative  to  Fuselage  Reference 

-0.9° 

HORIZONTAL  STABILIZER 

Span 

108  in. 

Chora  (Constant) 

26.  L  in. 

Twist 

0° 

Area 

19.8  ft2 

Dihedral 

0° 

*•  Aspect  Ratio 

L.l 

Incidence  Relative  to  Fuselage  Reference 

-0.25° 

Airfoil  Section 

NACA  0015 

Sweep 

0° 

VERTICAL  STABILIZER 

Span 

Ul .75  in. 

Tip  Chord 

38.5  in. 

Root  Chord 

51.5  in. 

Area 

12.68  ft2 

Sweepback,  25$  M.A.C. 

^5° 

Taper  Ratio 

0.70 

Aspect  Ratio 


0.70 

0.95 


TABLE  VI.  (Continued) 

VERTICAL  STABILIZER  (Cont'd) 

Airfoil  Section 

NACA  1+U2l+(M0D) 

Incidence 

0° 

MAIN  ROTOR 

Type 

Rigid 

Diameter 

35  ft 

Number  of  Blades 

h 

Blade  Chord 

13.5  in. 

Airfoil  Section 

NACA  0012 (MOD) 

Blade  Taper 

1 

Blade  Twist,  Root  to  Tip 

-5° 

Rotor  Tilt 

6°  forward 

Hub  Precone 

+3.2° 

Droop  at  Station  27.85  (No  Bearing  Offset) 

1° 

Sweep  Forward  at  Station  27.85 

1.1° 

Disc  Area 

962  ft2 

Solidity 

0.08l8 

Normal  Ooerating  Speed 

355  rpm 

TAIL  ROTOR 

Diameter 

72  in. 

Number  of  Blades 

2 

Blade  Chord 

8.5  in. 

Type 

Teetering 

Airfoil  Section 

NACA  0012 

Blade  Taper 

1 

Blade  Twist,  Root  to  Tip 

-^.35° 

Feathering  Moment  Balance  Weights : 

Weight 

2.25  lb/blade 

Arm 

3.0  in 

Delta  -3  Hinge 

15° 
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TABLE  VI.  (Continued) 


TAIL  ROTOR  (Cont'd) 

Disc  Area 

28.27  ft2 

Solidity 

0.1503 

Pitch  Change  Travel 

27°  to  -8° 

Normal  Operating  Speed 

2,085  rpm 

TURBOJET 

Type 

Turbojet  J60-P2 

Military  Thrust  at  200  Knots  and  Sea  Level 

2,1*90  lb 

Engine  Centerline  Incidence 

0 

t-  - 
+ 

INERTIA  DATA 

Design  Gross  Weight 

1*  ,500  lb 

Roll  Mass  Moment  of  Inertia  (including  rotor) 

1,500  slug-ft2 

Pitch  Mass  Moment  of  Inertia  (including  rotor) 

3,180  slug-ft2 

Yaw  Mass  Moment  of  Inertia  (including  rotor) 

3,800  slug-ft2 

Rotor  Polar  Moment  of  Inertia 

1,013  slug-ft2 

INSTRUMENTATION  AND  DATA  REDUCTION 


AH-56A 

it 

The  AH-56A  data  used  in  this  report  were  recorded  on  a  photo  recorder  and 
two  50-channel  oscillographs.  The  photo  recorder  took  time-lapse  pictures 
of  a  photo  panel  of  calibrated  instruments  similar  to  those  installed  in 
4  the  pilot's  panel.  The  oscillographs  recorded  the  vehicle  body  rates  and 

attitudes,  gyro  position,  control  positions,  the  blade-feathering  angle, 
shaft  moment,  blade  loads,  and  control  loads.  Correlation  between  the 
recording  devices  was  effected  by  a  timer  that  activated  counters  on  the 
photo  panel  and  simultaneously  activated  counters  which  were  photographed 
on  the  oscillograms. 

The  following  data  were  obtained  from  the  photo  panel: 

•  Airspeed  (Boom) 

•  Pressure  altitude  (Boom) 

•  Outside  air  temperature 

•  Fuel  used 

•  Rate  of  climb 

•  Time 

All  the  above  were  corrected  for  instrument  ern  r.  Airspeed  and  altitude 
were  measured  with  a  test  airspeed  boom  system  mounted  on  the  nose  of  the 
vehicle.  A  position  error  calibration  was  applied  to  all  airspeed  and 
altitude  data.  Vanes  measuring  the  angle  of  attack  and  the  angle  of 
sideslip  were  also  mounted  on  the  end  of  the  nose  boom.  The  ambient  air 
temperature  was  obtained  by  correcting  the  indicated  temperature  for 
adiabatic  temperature  rise.  The  Mach  number  used  in  the  computations  was 
based  on  the  speed  of  sound  corresponding  to  ambient  temperature.  Vehicle 
•  weight  and  center  of  gravity  were  calculated  from  the  fuel  used. 

The  parameters  listed  below  were  not  necessarily  available  on  every  test 
nor  are  they  necessarily  included  in  this  report.  They  are,  however, 
f  representative  of  the  sensors  installed  on  the  test  vehicle  and  recorded 

at  various  times  during  the  test  program. 
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•  Angle  of  attack 

•  Angle  of  sideslip 

•  Longitudinal  stick  position 

•  Lateral  stick  position 

•  Roll  rate 

•  Pitch  rate 

•  Load  factor  at  center  of  gravity 

•  Bank  angle 

•  Pitch  angle 

•  Collective  servo  control  load 

•  Roll  servo  control  load 

•  Pitch  servo  control  load 

•  Gyro  roll  input  angle 

•  Gyro  pitch  input  angle 

•  Pitch  link  tension 

•  Main  rotor  blade  angle 

•  Shaft  bending  moment 

•  Flap  bending  moment  at  station  18  fixed  hub 

•  Flap  bending  moment  at  station  31  fixed  hub 

•  Flap  bending  moment  at  station  Uo.5  movable  hub 

•  Flap  bending  moment  at  station  52.5  movable  hub 

•  Flap  bending  moment  at  station  130.5  blade 

•  Flap  bending  moment  at  station  17^  blade 

•  Flap  bending  moment  at  station  205  blade 

•  Flap  bending  moment  at  station  235  blade 


Blade  No. 


1 
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•  Flap  bending  moment  at  station  270  blade 

•  Chord  bending  moment  at  station  l8  fixed  hut 

•  Chord  bending  moment  at  station  1*6  movable  hub 

•  Chord  bending  moment  a^  station  103  blade 

•  Chord  bending  moment  at  station  17^  blade 

•  Chord  bending  moment  at  station  235  blade 

•  Torsion  at  station  131.5  blade 

•  Blade  azimuth  reference 


Blade  No.  1 


/ 


The  rotating  bending  moments  and  loads  were  sensed  with  strain-gage 
bridges.  These  bridges  were  compensated  during  calibration  to  eliminate 
unwanted  axis  "crosstalk."  The  signals  were  transmitted  from  the  rotor 
through  a  slip  ring  assembly  to  appropriate  signal-conditioning  equipment 
and  then  to  the  oscillograph.  No  signal  amplification  was  used  with  any 
of  the  sensors.  This  eliminated  the  "drift"  concern  which  is  often  a 
problem  in  amplified  signals.  All  measurements  were  deadweight  calibrated 
in  a  laboratory.  A  pilot-operated  shunt/calibration  resistor  system 
was  included  in  each  circuit  to  provide  both  a  means  of  in-flight  calibra¬ 
tion  determination  and  a  check  on  proper  sensor  operation.  The  reference 
galvo  deflection  for  the  flap  bending  moments  and  the  pitch  link  tension 
were  corrected  to  compensate  for  the  static  weight  of  the  blade. 


The  main  rotor  blade  angle  was  measured  between  the  fixed  and  movable  hubs 
The  collective  value  of  this  measurement  was  adjusted  for  geometric  blade 
twist  so  that  the  reduced  data  is  applicable  to  the  projected  blade  root 
on  the  hub  centerline.  The  feathering  moment  was  obtained  by  multiplying 
the  pitch  link  load  by  an  equivalent  moment  arm  determined  from  the 
geometry  of  the  pitch  link  and  the  pitch  horn. 


The  angle  of  attack  was  corrected  for  fuselage  upwash  using  data  obtained 
during  full-scale  wind  tunnel  tests  of  the  vehicle  without  the  main  rotor. 

A  correction  was  also  applied  for  the  main  rotor  upwash  which  was  estimated 
to  have  a  value  of  20  percent  of  a  uniform  rotor  downwash  distribution 
at  the  location  of  the  angle  of  attack  vane,  Reierence  6.  An  additional 
correction  was  applied  to  account  for  the  effect  of  pitch  rate  on 
measured  angle  of  attack  due  to  offset  of  the  vane  from  the  aircraft  center 
of  gravity. 

The  rotor  lift  was  determined  from  the  collective  flap  bending  at  blade 
station  18.  A  calibration  of  this  •'elationship  was  obtained  during  whirl 
tower  tests.  An  analysis  conducted  using  the  Rotor  Blade  Loads  program 
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indicates  the  change  in  this  calibration  with  airspeed  was  engligible.  In 
accelerated  maneuvers,  a  correction  was  applied  to  the  calibration  for  an 
additional  blade  weight  inertial  effect  not  included  in  the  whirl  tower 
calibration  which  was  obtained  at  a  load  factor  of  one. 

XH-51A 

The  instrumentation  and  data  reduction  for  the  XH-51A  compound  helicopter 
were  similar  to  that  previously  described  for  the  AH-56A.  Only  differences 
between  the  two  vehicles  will  be  discussed.  The  XH-51A  photo  recorder  took 
time-lapse  pictures  of  the  pilot's  panel  instead  of  a  separate  photo  panel. 

The  parameters  obtained  from  the  oscillograph  were: 

•  Angle  of  attack 

•  Longitudinal  stick  position 

•  lateral  stick  position 

•  Roll  rate 

•  Pitch  rate 

•  Load  factor  at  center  of  gravity 

•  Rank  angle 

•  Pitch  angle 

•  Pitch  link  axial  load 

•  Main  rotor  blade  angle 

•  Rotor  lift 

•  Flap  bending  at  station  6  fixed  hub,  blade  number  2 

•  Flap  bending  at  station  115  blade  \ 

•  Flap  bending  at  station  157  blade  I 

•  Chord  bending  at  station  6  fixed  hub  >  blade  no.  1 

•  Chord  bending  at  station  45  blade 

•  Blade  azimuth  reference  > 

Rotor  lift  was  determined  from  a  "direct"  measurement  instead  of  from  a 
collective  flap  bending-lift  relationship.  The  XH-5LA  transmission  was 
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mounted  on  springs  compared  to  the  AH-5&A  transmission  which  was  hard 
mounted  to  the  fuselage.  Sufficient  structural  deflections  occurred  with 
the  XH-51A  transmission  springs  to  result  in  sufficient  strain  gage  output 
which  was  proportional  to  lift. 

The  XH-51A  instrumentation  did  not  include  strain  gages  on  the  rotor 
shaft  for  shaft  bending  moments.  Instead,  the  shaft  moment  magnitude  was 
determined  by  multiplying  the  IP  flap  bending  moment  at  station  6  by  a 
value  determined  from  the  Rotor  Blade  Loads  program.  The  phase  angles 
for  the  two  parameters  were  assumed  to  be  the  same. 

XH-51A  blade  load  data  are  presented  in  Reference  10  at  more  test 
conditions  and  for  more  blade  stations  than  are  included  in  this  report. 

The  suitability  of  the  reference  data  for  comparison  with  REXOR  is  question¬ 
able  because  during  the  tests  from  which  the  referenced  data  was  obtained, 
one  blade  was  highly  modified  for  installation  of  blade  pressure 
transducers.  The  structural  characteristics  of  this  modified  blade 
differed  from  the  other  three  blades.  The  blade  bending  instrumentation 
was  located  on  this  modified  blade.  The  REXOR  program  has  four  equal 
blades  and  uncertainty  exists  whether  the  XH-51A  blades  in  question 
would  be  adequately  represented  in  REXOR.  Therefore,  these  previously 
published  data  are  not  suitable  for  this  correlation  effort. 


DATA  QUALITY 

The  following  discussion  describes  items  pertinent  to  making  a  judgment  on 
the  accuracy  and  consistency  of  the  test  data.  This  includes  the  machine 
routines  used  to  process  the  data  in  a  form  suitable  for  analysis. 

The  overall  static  instrumentation  system  accuracy  was  between  1  percent 
and  5  percent  of  the  full-scale  value  of  the  particular  parameter.  The 
dynamic  (i.e.,  rotating)  accuracy  was  primarily  a  function  of  the  natural 
frequency  of  the  galvanometer  used  for  the  particular  measurement.  In  all 
cases,  the  galvanometers  were  selected  to  result  in  negligible  load 
magnitude  attenuation  within  the  frequency  range  of  interest.  The 
frequency  re  .  onse  of  the  galvanometer  does  have  an  impact  on  the  phasing. 
The  theoretical  phasing  lags  resulting  from  the  galvanometers  used  for  the 
rotating  measurements  are  tabulated  in  Table  VII. 

The  system  accuracy  on  establishing  phase  angle  was  primarily  limited  by 
readibility.  The  phasing  of  the  IP  could  not  be  reliably  reduced  more 
accurately  than  t 5  degrees  and  the  2P  not  more  accurately  than  ±10  degrees. 
Therefore,  to  be  consistent  with  system  accuracy  capability,  the  only  lag 
correction  applied  to  the  rotating  data  was  for  the  IP  blade  angle  data. 
Although  the  theoretical  lag  was  3 6  degrees,  a  correction  of  only 
30  degrees  was  applied.  This  number  was  based  on  experimental  comparisons 
of  the  swashplate  position  as  derived  from  the  rotating  blade  angle 
measurement  compared  to  that  derived  from  the  nonrotating  measurements. 
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TABLE  VII.  PHASING  LAGS  FOR  ROTATING 

MEASUREMENTS 

Measurement 

Galvanometer 
Frequency  Response 

Harmonic 

Lag 

(deg) 

Main  Rotor  Blade  Angle 

10  Hz 

IP 

36 

Strain  Gage  Measurements 

100  Hz 

IP 

3.7 

2P 

7-1* 

The  consistency  of  the  test  data  is  shown  in  Figures  2 6  through  28.  On 
these  curves,  representative  loads  are  broken  down  into  the  primary 
harmonics  and  the  corresponding  phasings  are  plotted  versus  airspeed.  Note 
that  the  scatter  from  the  faired  curves  of  this  data,  which  was  taken  at 
various  stages  of  the  program,  is  small.  Some  of  this  scatter  can  be 
attributed  to  the  listed  variations  in  weight,  center  of  gravity,  and 
collective  blade  angle. 

The  computer  software  used  for  the  harmonic  analysis  routines  was  identical 
to  that  used  to  analyze  the  data  of  Reference  10.  A  two-rotor  revolution 
time  span  was  used  for  each  data  point  to  improve  accuracy.  The  system 
was  checked  by  inputting  periodic  waveforms  of  known  characteristics  and 
comparing  the  computer  output  with  the  known  harmonics. 
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MOMENT,  POSITIVE  FLAP  UP 
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Figure  26.  AH-56A  Blade  Sta  18  Flap  Moment  vs.  Airspeed. 
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DISCUSSION  OF  RESULTS 


This  section  presents  a  discussion  and  review  of  typical  steady-state 
correlation  data  plus  a  complete  summary  of  the  transient  response  correla¬ 
tion  data.  In  addition.  Appendix  II  presents  all  of  the  steady-state 
correlation  data  obtained  during  the  study.  Table  I  gives  a  listing  of  the 
various  correlation  cases  contained  in  this  study.  The  first  1+0  cases  (33 
on  which  correlation  studies  were  made)  are  AH-56A  steady-state  trim  con¬ 
ditions,  Cases  1+1  to  hk  are  XH-51A  steady-state  trim  conditions,  and 
Cases  1+5  through  52  and  53  through  56  are  transient  maneuver  conditions  for 
the  AH-56A  and  XH-51A  vehicles,  respectively.  The  table  also  includes  a 
tabulation  of  the  parameters  v.hich  define  ea^h  flight  condition.  Items 
tabulated  include  airspeed,  atmospheric  conditions,  collective  blade  angle, 
gross  weight,  center  of  gravity,  rotor  lift,  shaft  moment,  rate  of  climb, 
load  factor,  and  rotor  speed. 

The  correlation  data  is  presented  in  terms  of  either  comparisons  of 
harmonics  of  blade  loads  for  the  steady-state  conditions  or  time  histories 
of  blade  loads  for  transient  conditions.  The  harmonics  of  the  blade  loads, 
M,  are  defined  by  the  following  equation. 

M( t )  =  a  +  c,  cos  (fit  -  <J>  ) 
o  1  1 

+  cQ  cos  (2  fit  -  <{>2)  +  .  .  .  . 

+  c  cos  (n  fit  -  <J>  ) 
n  n 

where  t  is  time;  fi  is  rotor  speed;  aQ  is  mean  or  "OP"  component;  and 

Cp,  cg,  .  .  .  ,  c^,  and  <Z5^ ,  $0,  .  .  .  ,  &  ^  are  the  amplitude  and  phase 

of  the  IP,  2P,  .  .  .  ,  nP  harmonic,  respectively.  Only  the  OP,  IP,  and 
2P  components  of  response  are  included  for  comparison  in  the  correlation 
study  and  are  referred  to  accordingly. 

The  following  points  are  introduced  to  clarify  the  data  presented: 

•  Blade  loads  are  referred  to  moving  axes  aligned  with  the  blade 
chord.  Fixed  hub  loads  at  blade  station  0.0,  the  hub  center,  and 
at  station  18  on  the  AH-56A  and  station  6  on  the  XH-51A  are  defined 
in  orthogonal  coordinates  perpendicular  and  parallel  to  the  shaft. 

•  Test  data  for  the  root  IP  flapping  moments  are  measured  shaft 
moments  divided  by  two. 

•  Test  data  for  torsion  were  only  available  on  the  AH-56A,  and  then 
only  at  rotor  station  131.5  on  the  blade. 
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•  Torsion  is  referenced  to  the  elastic  axis  while  the  flapping  and 
chordwise  moments  are  referenced  to  the  neutral  axis. 

•  REXOR  was  trimmed  to  the  same  rotor  lift  and  shaft  moments  as 
occurred  on  the  test  case.  Collective  pitch  was  also  fixed  while 
the  rotor  angle  of  attack  and  the  blade  cyclic  feathering  angles 
were  allowed  to  vary  until  rotor  lift  and  shaft  moments  were 
achieved.  Airspeed,  load  factor,  and  ambient  air  pressure  and 
temperature  were  the  same  in  the  analysis  as  occurred  at  the  flight 
test  condition. 


AH- 36A  STEADY-STATE  CORRELATION  RESULTS 

As  indicated  above,  test  data  was  reduced  for  40  cases  with  airspeeds  rang¬ 
ing  from  111  to  205  KEAS,  load  factors  from  slightly  below  1.0  to  1.77  g, 
rotor  lifts  from  3400  to  22,600  pounds,  and  shaft  moments  up  to  310,000 
inch-pounds.  Again,  Table  I  presents  the  basic  trim  conditions  for  these 
cases.  All  but  Cases  2,  3  and  d5  fell  into  eight  groups  where  load  factor 
was  the  principal  variable,  with  airspeed  being  held  about  constant  in  each 
group.  REXOR  correlation  studies  were  performed  by  trimming  to  the  flight 
conditions  for  a  selection  of  33  of  the  40  cases.  A  few  test  cases  were 
obtained  in  mild  pushovers,  where  the  load  factor  was  slightly  below  1  g, 
which  could  not  be  precisely  duplicated  since  pushovers  are  not  true  steady- 
state  maneuvers.  Also,  trim  could  not  be  established  in  the  analysis  in 
Cases  33,  34,  and  35,  where  there  was  substantial  penetration  into  blade 
stall.  The  inability  to  trim  these  conditions  is  attributed  to  the  lack  of 
a  dynamic  stall  description  in  the  analysis  and  the  associated  nonlineari¬ 
ties  in  trim  derivatives  in  the  stall  region.  As  indicated  in  the  model 
description,  a  dynamic  stall  description  has  been  subsequently  added  to  the 
model  but  was  not  used  in  the  present  study. 

Since  the  primary  purpose  of  this  study  was  prediction  of  maneuver  flight 
loads,  only  a  summary  of  correlation  data  obtained  for  steady-state  cases 
is  presented  in  this  section.  The  complete  set  of  steady-state  correlation 
data  is  given  in  Appendix  II.  The  summary  contained  in  this  section  reviews 
trends  with  forward  speed  and  load  factor.  Figures  29  through  34  present 
root  and  midspan  flap,  chord  and  torsion  moments  versus  airspeed  for  1  g 
flight  and  at  a  nominal  collective  blade  angle  of  six  degrees.  The  root 
chord  and  flap  moments  are  for  span  station  18  on  the  fixed  hub,  and  the 
midspan  moments  are  at  rotor  station  174.  The  root  torsion  moment  is  the 
feathering  moment  reacted  by  the  pitch  arm,  while  the  midspan  torsion  moment 
is  measured  at  rotor  station  131.5. 

Likewise,  Figures  35  through  40  present  these  same  loads  as  a  function  of 
load  factor  for  typical  conditions  at  165  KEAS.  Figure  4l  gives  the  corre¬ 
sponding  trim  angles  associated  with  these  load  factors.  Figures  42 
through  46  show  correlation  data  as  a  function  of  span  for  a  1  g  level 
flight  case  at  154  knots;  Figure  42  gives  steady  or  OP  flapping  and  chord- 
wise  moments  as  a  function  of  span;  Figure  43,  the  IP  and  2P  flapping 
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Figure  3^.  AH-56A  Feathering  Moment  vs.  Forward  Speed. 
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moments;  Figure  1+4,  the  IP  and  2P  chordwise  moments;  Figure  45,  the  steady 
torsion  moments;  and  Figure  46,  the  IP  and  ?P  torsion  moments.  It  is  noted 
for  IP  and  2P  moments  that  both  amplitude  and  phase  are  compared. 

A  review  of  Figures  29  through  32  and  35  through  38  shows  that  overall  cor¬ 
relation  on  flapping  and  chordwise  bending  moments  is  fairly  good  for  these 
steady-state  conditions.  This  is  true  for  both  absolute  levels  and  trends 
with  forward  speed  and  load  factor. 

The  flapwise  bending  moments  computed  internally  at  station  18  in  REXOR  were 
effectively  the  total  moment  acting  across  the  fixed  hub  and  tension-torsion 
(T-T)  pack  at  that  station.  The  end  kick  shears  of  the  T-T  pack  were 
included  in  the  internal  load  balance  and  generalized  forces  in  the  system, 
but  were  not  included  in  the  specific  integration  for  loads  at  station  18 
since  this  integration  included  only  external  loads  and  not  internal  loads. 

A  correction  was  therefore  made  to  the  REXOR  computed  fi  ipping  moments  at 
station  18  to  account  for  the  internal  load  of  the  T-T  pack.  This  correc¬ 
tion  was  found  to  have  a  significant  effect  on  steady  moments,  a  lesser 
effect  on  IP  flapping  morents,  and  5  percent  or  less  effect  on  2P  flapping 
moments  at  station  18.  Therefore,  it  was  only  necessary  to  apply  the  cor¬ 
rection  to  the  steady  and  IP  moments. 

Correlation  With  Forward  Speed 

Figure  29  shows  that  fairly  good  correlation  is  achieved  between  the  meas¬ 
ured  OP,  IP,  and  2P  flapping  moments  at  s’  ition  18  (approximately  0.06R) 
and  the  predicted  moments.  Steady  moments,  which  are  not  particularly  cri¬ 
tical  loads,  are  seen  to  be  in  very  good  agreement.  The  first  harmonic 
moments  at  station  18  predicted  by  REXOR  are  20  to  30  percent  higher  than 
the  measured  levels,  with  the  phase  angle  showing  very  good  agreement.  It 
is  believed  that  the  predicted  IP  flapping  moments  at  station  18  are  appar¬ 
ently  nigh  due  to  the  limitation  imposed  on  blade  deflections  by  only 
including  three  blade  modes  (2  flapwise  and  1  in-plane),  or  less  impor¬ 
tantly,  by  the  radial  loading  stations  being  limited  to  12.  This  has  been 
demonstrated  by  ti.e  Rotor  Blade  Loads  analysis  of  the  same  test  conditions 
where  the  blade  was  described  by  this  analysis  with  approximately  60  sta¬ 
tions.  The  measured  and  computed  loads  with  tills  method  fell  within  5  per¬ 
cent  of  eacn  otner  as  shown  in  Figure  43.  Subtleties  involved  in  defining 
IP  bending  deflection  shape  include  coupling  effects  such  as  the  products 
of  IP  cyclic  feathering  times  the  blade  forward  sweep.  This  results  in  a 
snarp  discontinuity  in  the  vertical  deflection  of  the  blade  at  the  point 
v  re  the  blade  sweep  occurs.  This  discontinuity  is  not  well  represented  , 

by  he  deflections  allowed  in  a  first-  and  second-mode  bending  formulation. 

As  a  result,  errors  are  generated  which  cause  some  error  in  the  predicted 
distributed  IP  flapping  moments  in  the  REXOR  program.  These  differences  in 
moment  are  readily  identified  by  comparisons  with  the  Rotor  Blade  Loads  pro¬ 
gram.  Once  noted,  the  differences  can  then  be  applied  to  results  of  tran¬ 
sient  solutions,  the  principal  purpose  for  applying  REXOR  as  a  loads 
analysis  tool. 

The  amplitudes  of  the  2P  flapping  moments,  as  seen  in  Figure  29,  agree  quite 
well.  However,  differences  do  exist  between  the  measured  and  predicted  2P 
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phase  angle.  This  phase  difference  is  attributed  to  several  factors.  The 
primary  contributor  is  differences  in  cyclic  blade  angle  required  for  trim, 
Figure  4l.  The  error  in  cyclic  blade  angle  on  the  AH-56A  has  not  been 
totally  resolved  but  could  be  due  to  an  inadequate  accounting  of  inflow 
effects  associated  with  the  forebody  shape  and  its  proximity  to  the  main 
rotor,  the  wing  downwash,  and  the  method  for  accounting  for  propeller 
inflow.  The  forebody  proximity  to  the  rotor  and  the  propeller  influence 
are  peculiar  to  the  AH-56A  configuration. 

Referring  to  Figure  30,  good  agreement  was  obtained  between  measured  and 
predicted  blade  chord  moments  as  a  function  of  airspeed.  The  biggest  dis¬ 
crepancy  in  loads  occurred  at  the  low-speed  end.  Here,  the  nominal  collec¬ 
tive  setting  was  only  6  degrees.  This  means  that  rotor  lift  must  be 
obtained  to  a  large  degree  by  angle  of  attack  of  the  rotor.  Any  error  in 
collective  setting  will  result  in  large  differences  in  rotor  angle  of 
attack.  For  this  condition,  REXOR  trimmed  to  an  angle  of  attack  that  was 
approximately  3  degrees  higher  than  the  measured  value,  thus  causing  REXOR 
to  be  in  a  more  autorotative  state  than  the  test  vehicle.  This  resulted  in 
the  smaller  predicted  steady  chordwise  bending  moment  at  the  low-speed 
points.  At  higher  speeds,  any  differences  in  collective  setting  result  in 
a  much  lower  discrepancy  in  rotor  angle  of  attack. 

Figures  31  and  32  show  the  flap  and  chord  moment  comparison  at  rotor  sta¬ 
tion  1T4  for  these  same  forward  speed  conditions.  It  is  noted  that  flapping 
moment  at  station  l'f4  was  only  available  on  the  hign-speed  204  KEAS  test 
condition.  Also,  chord  moment  at  this  station  was  not  available  for  the 
low-speed  test  point.  The  results  chow  very  good  correlation  for  IP  and 
2P  pnase  angles. 

Figures  33  and  34  give  correlation  between  test  and  analysis  for  the  same 
speed  conditions  for  blade  torsion  moment  at  rotor  station  131-5  and  for 
feathering  moment  respectively.  The  steady  and  IP  feathering  moments  show 
reasonable  agreement,  with  the  2P  moments  showing  less  agreement.  Poor 
agreement  is  also  shown  for  steady,  IP,  and  2P  harmonics  of  blade  torsion 
moment . 

Blade  torsion  moment  at  station  131-5  is  affected  on  a  first-ord  's  by 

pure  torsion  moments  on  the  blade  and  secondarily  by  effects  of  the  ^ioduct 
of  flapping  and/or  chordwise  deflections  times  chordwise  and/or  flapping 
moments.  In  contrast,  for  the  feathering  moment,  each  of  these  is  a  first- 
order  effect.  In  review  of  the  torsion  moments  (referring  again  to  Figure 
34),  it  is  seen  that  predicted  steady  moments  are  more  nose  down  than  the 
values  measured.  Study  of  the  azimuthal  histories  revealed  that  IP  pre¬ 
dicted  moments  on  the  advancing  side  of  the  rotor  were  more  nose  down  than 
measured,  with  this  discrepancy  increasing  with  airspeed.  Both  of  these 
discrepancies  could  be  compensated  for  in  the  analysis  with  a  larger, 
more  positive  value  of  C^0  for  the  airfoil  to  account  for  tracking  tab 
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setting.  The  AH-56A  rotor  blades  are  equipped  with  fairly  large  tracking 
tabs.  These  tabs  are  easily  capable  of  producing  increments  of  steady 
torsion  or  feathering  moments  of  ±3,000  inch-pounds  in  hover.  For  a  given 
radius  or  ro±or  station  r,  TM^p  and  TM^p,  the  OP  and  IP  aerodynamic  torsion 

moment  due  to  C.,  ,  can  be  written  in  terms  of  TM„,.„_,_,  the  hover  value,  as 
„  , ,  Mo  HOVER 

follows : 


TM 


OP 


(1  +  \i2 / 2)  TM 
r 


HOVER 


and 


™1P  ~  Mr  ™H0VER 


where  is  the  equivalent  advance  ratio  at  station  r.  At  =  0.5  or 

approximately  180  KEAS,  a  steady  moment  of  1125  inch-pounds  and  a  IP  moment 

of  500  inch-pounds  would  result  due  to  eacn  1,000  inch-pounds  of  hovering 

C,,  torsion  moment  due  to  tab  setting. 

Mo 

The  correlation  analysis  presented  was  all  performed  with  an  analytical  tab 
setting  which  produced  the  test  value  of  collective  control  road  in  hover. 
This  analytical  tab  setting  is  lower  than  that  measured  on  the  test  vehicle. 
If  the  test  setting  were  used,  the  computed  collective  control  load  would 
be  reduced  between  1,000  and  1,500  pounds  tension,  which  is  equivalent  to 
1,700  to  2,550  inch-pounds  of  blade  torsion  moment  for  the  hovering  case. 
Because  of  this,  the  analytical  setting  which  matches  hover  control  loads 
was  used.  If  the  measured  tab  setting  had  been  used,  at  180  KEAS  an  incre¬ 
ment  of  steady  nose-up  toision  moment  of  2,1+00  inch-pounds  and  a  IP  torsion 
moment  of  1,060  inch-pounds  nose  up  on  the  advancing  blade  would  result. 
Combining,  these  load  increments  with  the  predicted  torsion  moments  in  Fig- 
ure  33  would  improve  correlation  of  the  magnitude  of  both  the  steady  and 
IP  torsion  moments  and  the  phase  of  the  IP  torsion  moments. 

Another  item  affecting  the  IP  torsion  moment  is  aerodynamic  pitch  rate  damp¬ 
ing  due  to  cyclic  feathering.  The  higher  experimental  cyclic  blade  trim 
angles  compared  to  the  REX0R  trim  angles  result  in  fairly  significant  incre¬ 
ments  of  nose-up  feathering  in  the  right  rear  quadrant  of  the  rotor  system. 
This  effect  would  further  enhance  the  degree  of  correlation  obtained  on  the 
IP  torsion  moments  in  level  flight.  The  magnitude  of  this  vector  can  range 
from  1,000  to  2,000  inch-pounds  of  torsion  moment  and  is  in  a  direction  to 
improve  this  prediction. 

The  mechanisms  producing  feathering  moments  include  the  same  items  that 
result  in  blade  torsion  moments  and  additionally  significant  contributions 
due  to  the  product  of  flapping  and  in-plane  moments  times  in-plane  and  flap¬ 
ping  deflections,  both  geometric  and  elastic.  Referring  to  Figure  30,  at 
120  KEAS  the  discrepancy  in  steady  in-plane  moment  times  the  blade  droop 
below  the  feathering  axis  for  this  condition  would  result  in  an  increment 
of  nose-up  feathering  moment.  This  increment  of  feathering  moment  due  to 
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the  discrepancy  in  the  steady  chord  moment  would  disappear  with  increasing 
airspeed.  This,  combined  with  the  effects  on  steady  and  IP  torsion  moments 
discussed  earlier,  would  bring  the  overall  correlation  of  steady  and  first- 
harmonic  feathering  loads  into  much  better  agreement. 

Correlation  With  Load  Factor 

Data  for  typical  steady-state  load  factor  penetrations  are  shown  in  Figures 
35  through  bl.  The  data  are  for  a  165-KEAS,  8-degree  collective-blade-angle 
flight  condition,  and  the  load  factor  is  obtained  in  a  steady  left -bank 
turn.  The  vehicle  is  configured  at  its  normal  gross  weight  with  a  forward 
center  of  gravity  in  contrast  to  an  aft  center  of  gravity  for  the  data 
previously  discussed. 

Figure  35  presents  a  comparison  of  predicted  flap  moments  at  station  118 
with  measured  values.  Good  correlation  is  shown,  both  in  the  absolute 
levels  of  moment  and  in  the  variation  with  load  factor.  Comparing  Figures 
29  and  35  at  the  1  g  condition,  the  predicted  2P  flapping  moments  increased 
approximately  20  percent  due  to  the  combined  effect  of  increased  shaft 
moment  and  an  increase  of  collective  pitch  from  6  degrees  to  8  degrees,  as 
would  be  expected.  In  contrast,  the  experimental  data  indicated  an  unex¬ 
plained  small  reduction  In  the  2P  flapping  moments. 

The  chord  moments  at  station  18  are  shown  in  Figure  36.  Comparing  the 
steady  chord  moments  with  those  on  Figure  30  casts  some  doubt  on  the  valid¬ 
ity  of  the  experimental  data.  The  1  g  point  in  Figure  36  shows  a  steady 
chord  moment  of  27,000  inch-pounds  for  a  collective  angle  of  8  degrees, 
whereas  the  data  in  Figure  30  for  a  collective  angle  of  6  degrees  indicates 
a  level  of  50,000  inch-pounds.  The  higher  collective  should  require  a 
higher  rotor  torque  or  a  more  aft  bending  steady  chord  moment.  This 
requirement  is  reflected  in  the  predicted  station  l8  steady  chordwise 
bending  moments . 

The  IP  chord  moment  amplitude  and  phase  correlates  poorly  at  the  high  load 
factor.  The  phase  of  the  experimental  data  moves  from  a  predominant  lag 
aft  in  the  advancing  blade  position  at  1  g  load  factor,  to  a  lag  aft  in  the 
aft  quadrant  at  the  higher  load  factor.  The  poor  correlation  is  due  to  the 
lack  of  agreement  on  cyclic  blade  angle  discussed  earlier.  The  higher 
experiemental  cyclic  blade  angles,  particularly  in  the  aft  quadrant,  are 
required  basically  to  account  for  inflow  distortions  which  cause  IP  varia¬ 
tions  in  the  tilt  of  the  lift  vector.  Figure  bl  shows  that  the  measured 
cyclic  blade  angle  is  approximately  2.5  times  the  predicted  angles  for  the 
high  load  factor  shown.  The  rotor  lift,  of  course,  increases  with  increas¬ 
ing  load  factor.  The  product  then  of  the  lift  and  the  increase  in  inflow 
angle  over  the  aft  quadrant,  times  an  effective  in-plane  moment  arm,  causes 
an  increase  in  lag  aft  in-plane  bending  moment  in  t^e  aft  quadrant  of  the 
rotor.  This  effect  is  not  present  to  any  large  degree  in  the  REX0R  pre¬ 
dicted  loc  for  this  condition  due  to  the  significantly  lower  blade  cyclic 
trim  angles  obtained  by  the  analysis.  Therefore,  the  REX0R  analysis  does 
not  indicate  a  shifting  of  the  IP  in-plane  moment  from  a  predominant  lag 
aft  bending  on  the  advancing  blade  to  a  predominant  drag  aft  when  the  blade 
is  in  the  aft  quadrant. 


Again,  where  the  blade  cyclic  trim  angles  are  in  better  agreement,  as  in 
the  case  of  the  XH-51A  data  presented  later,  the  IP  chord  moments,  both 
amplitude  and  phase,  are  in  much  better  agreement. 

Correlation  With  Blade  Radial  Station 


Figure  42  presents  the  steady  flap  and  chord  moments  as  a  function  of  rotor 
station  for  Case  1.  This  case  is  the  same  for  the  154-KEAS  point  used  in 
presenting  the  correlation  with  forward  speed  Figures  29  through  34. 

Shown  are  spanwise  distribution  of  moments  from  REXOR,  from  the  Rotor 
Blade  Loads  program  and  from  test  data.  Good  or  excellent  agreement  is 
obtained  between  REXOR,  and  Rotor  Blade  Loads  program,  and  the  test  data 
for  the  steady  chord  moment  distribution.  The  chordwise  bending  moments 
are  not  heavily  dependent  upon  the  deflection  of  the  blade.  In  contrast, 
for  steady  flap  moments,  where  the  moments  are  strongly  dependent  upon 
blade  flexibility  and  the  associated  contribution  of  centrifugal  force, 
the  correlation  between  the  REXOR  results  and  the  rotor  loads  program 
and  test  data  is  not  as  good.  This  is  particularly  true  in  the  region  of 
rotor  station  60  to  70  where  the  blade  built-in  droop  occurs.  It  is 
apparent  that  incorporation  of  a  static  or  steady  mode,  or  higher  modes 
into  REXOR  would  greatly  improve  its  ability  to  predict  spanwise  distribu¬ 
tion  of  steady  flapping  moments.  The  discrepancy  is  primarily  due  to  the 
lack  of  blade  deformation  sufficient  to  relieve  the  steady  centrifugal 
flapping  moments,  and  so  that  trends  with  load  factor,  airspeed,  etc., 
as  has  been  earlier  demonstrated,  are  valid. 

Referring  to  Figure  43,  where  the  forced  response  is  much  closer  to  the 
natural  mode  response,  much  better  agreement  in  IP  flapping  moments  is 
obtained  between  the  REXOR,  test  and  Rotor  Blade  Loads  program  moment 
distributions.  In  fact,  as  indicated  in  Figures  43  and  44,  good  correla¬ 
tion  on  the  spanwise  distribution  of  moments  for  both  the  IP  and  2P 
components  of  flap  and  chord  moments  is  achieved. 

Figure  45  gives  a  comparison  of  i  he  REXOR  steady  torsion  moments  versus 
span,  and  the  measured  data  for  this  same  flight  condition.  Figure  46 
is  a  comparison  of  the  IP  and  2P  torsion  moments,  amplitude,  and  phase. 

In  addition  to  the  earlier  discussion  on  feathering  and  torsion  moments, 
it  is  evident  from  Figure  42  that  the  REXOR  computed  steady  flapping 
moment  is  60,000  to  70,000  inch-pounds  more  flap  up  at  station  70  than 
computed  by  the  Rotor  Blade  Loads  program.  Station  70  is  the  span  location 
at  which  the  blade  is  swept  forward  4  degrees.  This  increment  of  flapping 
moment  times  the  4-degree  sweep  angle  produces  a  nose-up  feathering  moment 
of  approximately  ^,500  inch-pounds.  Correcting  for  this  flapping  moment 
discrepancy  would  result  in  a  steady  nose-down  feathering  moment  for  the 
case  shown  in  Figure  45.  Referring  now  to  Figures  33,  34,  39;  and  40,  a 
nose-down  correction  in  the  feathering  moment  of  this  magritude  combined 
with  the  nose-up  correction  in  torsion/feathering  moment  due  to  blade-up 
tabbing  discussed  earlier,  would  bring  the  overall  correlation  of  steady 
torsion/feathering  moments  into  much  better  agreement.  Similarly,  these 
corrections  would  bring  the  predicted  IP  torsion/feathering  moment 
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spanwise  distributions  into  good  agreement  with  the  measured  data.  The 
assessment  of  any  of  these  effects  on  the  2P  feathering  moments  is  much 
more  difficult  to  make  since  they  involve  much  higher'  order  effects. 

The  foregoing  discussion  has  attempted  to  be  objective  in  its  review  of 
the  correlation  data  preset.4- The  areas  in  which  good  agreement  was 
obtained  were  noted,  and  the  areas  in  which  fair  or  poor  agreement  was 
t*  obtained  were  highlighted.  An  attempt  was  made  to  give  the  reader  a 

comprehensive  understanding  of  both  the  capabilities  and  limitations  of 
the  REXOR  program  relative  to  steady-state  loads  predictions  and,  also,  of 
the  various  factors  which  influence  the  correlation  study  both  from  the 
k  standpoint  of  mathematical  modeling  and  from  interpretation  of  test  data. 

It  is  felt  that  this  understanding  is  essential  before  proceeding  to  the 
part  of  the  study  involving  transient  maneuvering  loads,  which  is  the 
prime  reason  for  applying  REXOR  as  a  loads  analysis  tool. 

AH-56A  TRANSIENT  MANEUVERING  CORRELATION  RESULTS 

Eight  cases  were  selected  for  transient  maneuvering  correlation  on  the 
AH-56A.  These  cases  included  pullups  at  llU ,  169  and  l80  KEAS,  pushovers 
at  123,  176  and  183  KEAS,  a  right  roll  maneuver  at  l6l  KEAS,  and  a  left 
roll  maneuver  at  122  KEAS. 

The  pullups,  in  order  of  the  speeds  indicated  above,  are  given  in  Figures 
47,  52,  and  53 ;  the  pushovers,  in  Figures  48,  51  and  54;  and  the  rolling 
maneuvers,  in  Figures  49  and  50.  The  correlation  data  is  presented  on 
two  separate  pages,  an  (a)  and  a  (b)  figure,  for  each  condition  or 
maneuver.  The  (a)  portion  of  each  figure  presents  time  histories  of  flight 
condition  data  such  as  vertical  acceleration,  angle  of  attack,  roll  and 
pitch  rates,  and  stick  positions.  The  (b)  portion  of  each  figure  presents 
time  histories  of  main  rotor  blade  loads,  including  feathering  moment, 
torsion  at  station  131.5,  rhordwise  and  flapwise  bending  at  station  l8  and 
sta4 .on  174,  and  a  rotor  index  pip  which  references  when  the  subject  blade 
is  straight  aft  at  the  zero  azimuth  position. 

The  transient  maneuvers  on  REXOR  were  performed  by  selecting  a  particular 
flight  condition  parameter  and  attempting  to  fly  REXOR  with  the  cyclic 
stick  to  match  the  maneuver.  For  pullups  and  pushovers,  the  center  of 
gravity  vertical  acceleration  was  chosen  with  attention  also  given  to 
»  pitch  rate  and  roll  rate.  For  rolling  maneuvers,  roll  rate  was  the 

prime  parameter  selected  to  which  to  fly  REXOR.  The  initial  REXOR  time 
histories  generated  used  measured  stick  motions  from  the  flight  test 
maneuvers.  Usually  it  was  found  Lhat  some  modest  correction  or  change 
«  in  stick  positions  was  required  to  give  reasonable  duplication  of  the 

flight  condition.  The  degree  to  whici  the  AH-56A  transient  maneuvers 
were  duplicated  can  be  seen  by  reviewii  g  the  (a)  portions  of  Figures  47 
through  54. 
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In  some  cases,  test  data  was  not  available  for  certain  parameters  or  data 
items.  A  note  on  the  respective  figure  indicates  that  the  test  data 
was  not  available ,  or  another  parameter  may  be  substituted  in  place  of  the 
nominal  parameters  previously  described  as  being  selected  for  correlation. 
For  blade  loads ,  an  attempt  was  made  to  show  correlation  of  data  for  loads 
near  the  rotor  centerline  and  near  the  midspan  of  the  blade.  The  correc¬ 
tion  previously  discussed  on  the  flap  moment  at  station  18  due  to  the  T-T 
pack  was  applied  to  the  steady  value  of  this  moment  in  the  time  histories 
shown.  However,  no  correction  was  applied  to  the  oscillatory  portion  of 
the  station  18  computed  time  histories,  which  means  they  are  approximately 
9  percent  too  high. 

Correlation  With  Pullup  Maneuvers 


In  Figures  47,  52  and  53,  the  three  pullvp  maneuver  conaitions  are  shown. 
Figure  1+7  is  a  pullup  to  approximately  1.7  g  at  114  KEAS;  Figure  52 
to  approximately  1.9  g  at  169  KEAS;  and  Figure  53  to  2  g  at  180  KEAS. 
Referring  to  the  (a)  portion  of  these  figures,  it  can  be  seen  that  fairly 
good  duplication  of  the  experimental  flight  conditions  is  impractical 
to  achieve;  it  is  to  be  expected  that  exact  duplication  of  the  correspond¬ 
ing  rotor  loads  is  not  achieved.  The  (b)  portions  of  these  three  figures 
show  that  excellent  correlation  of  the  REXOR  computed  root  and  midspan 
chordwise  bending  moments  is  achieved  throughout  each  maneuver.  Similarly, 
good  correlation  is  seen  with  the  station  18  flapwise  bending  moment. 
However,  the  mid  span  flapping  moment  correlation  is  only  fair.  Again 
this  is  due  to  the  limitations  imposed  by  inclusion  of  only  three  blade 
modes.  The  correlation  on  feathering  moments  and  torsion  moments  is  only 
fair  at  best;  however,  the  predicted  overall  levels  of  torsion/feathering 
loads  and  their  trends  agree  well  with  the  measured  data.  It  is  apparent 
that  poor  2P  and  higher  harmonic  torsion  and  feathering  moment  correlation 
is  obtained,  particularly  at  the  load  factor  peaks,  because  dynamic  stall 
was  not  accounted  for  in  the  correlation  study. 

In  the  ll4  KEAS  pullup  in  Figure  47,  a  roll  rate  oscillation  occurred 
which  was  not  present  in  the  experimental  time  history.  This  resulted  in 
the  computed  flap  and  chord  moment  rotor  loads  in  some  phase  shifting  and 
changing  in  amplitude  relative  to  the  test  data.  Where  the  predicted 
roll  rate  was  in  good  agreement  with  the  experimental  data,  as  in 
Figures  52  and  53,  excellent  agreement  is  seen  in  these  loads. 

Correlation  With  Pushover  Maneuvers 

The  three  pushover  maneuver  correlation  cases  are  shown  in  Figures  48,  51 
and  54.  Figure  48  presents  a  pushover  maneuver  at  123  KEAS  to  0.25  g; 
Figure  51  at  176  KEAS  to  0.5  g;  and  Figure  54  at  183  KEAS  to  0.2  g. 

These  maneuvers  are  roller-coaster  type  maneuvers  in  that  they  are  not 
initialized  from  1  g  level  flight,  but  from  a  positive  load  factor  or 
pullup  condition.  Again,  referring  to  the  (a)  portion  of  these  three 
figures,  it  can  be  seen  that  there  is  fairly  good  agreement  between  the 
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REXOR  time  history  of  parameters  defining  thf  maneuvers  and  the  test 
response.  Some  deviation  in  roll  rate  is  seen  in  the  low-speed  case  in 
Figure  48  and  in  the  high-speed  case  in  Figure  $k.  However,  neither 
of  these  deviations  is  as  sharp  or  rapid  as  for  the  pullup  case  in 
Figure  48;  therefore,  less  effect  should  be  seen  on  the  flap  and  chord 
moments.  A  review  of  the  (b)  portion  of  Figures  48,  51  and  5*+  shows  that 
the  correlation  of  chord  moments  is  excellent,  flap  moments  is  good  and 
torsion  and  feathering  moments  is  fair.  The  same  influences  as  discussed 
previously  on  feathering  moments  and  torsion  moments  still  hold  true. 

In  the  pushover  maneuver  in  Figure  48,  it  is  seen  that  the  IP  station  18 
flapping  moment  at  the  low  load  factor,  negative  angle-of-attack  end  of 
the  maneuver,  is  more  flap  up  over  the  tail  than  measured.  The  IP  flapping 
moment  at  station  l8  is  directly  proportional  to  the  shaft  moment  required 
to  balance  the  pitching  moments  coming  from  the  body.  This  discrepancy  in 
flapping  moment  would  therefore  be  indicative  of  a  more  nose-down,  aero¬ 
dynamic  pitching  moment  on  the  test  vehicle  body  with  negative  angle  of 
attack  than  that  used  in  the  analysis.  Also,  referring  to  Figure  52,  the 
test  shaft  moment  or  IP  station  18  flap  moment  gradient  with  increased 
load  factor  or  positive  angle  of  attack  appears  to  be  larger  than  the 
predicted  level.  This  would  tend  to  indicate  that  the  effective  aero¬ 
dynamic  center  to  center  of  gravity  relationship  on  the  test  vehicle  wing 
body  was  somewhat  ahead  of  that  used  in  the  REXOR  analysis.  This  could 
come  from  several  sources,  including  definition  of  the  wing  body  aero¬ 
dynamic  characteristics,  main  rotor  to  body  inflow  or  aerodynamic 
interference  effects,  and  main  rotor-propeller  inflow  considerations  and 
associated  flow  and  loading  effects  on  the  horizontal  tail. 

With  this  consideration  in  mind,  overall  good  agreement  is  obtained  in 
these  transient  pushover  maneuvers  between  REXOR  and  flight  data  on  both 
chord  and  flap  moments.  The  predicted  torsion  and  feathering  moments 
show  similar  trends  to  the  test  data  and  are  in  agreement  on  general 
levels  of  loads  . 

Correlation  With  Rolling  Transient  Maneuvers 


Two  cases  were  selected  for  correlation  of  transient  rolling  maneuvers. 
The  correlation  data  for  these  two  cases  is  shown  in  the  form  of  time 
histories  in  Figures  49  and  50.  Figure  49  shows  a  right  rolling  maneuver 
to  25  degrees  per  second  at  an  airspeed  of  l6l  KEAS ,  and  Figure  50  shows 
a  left  rolling  maneuver  to  25  degrees  per  second  at  122  KEAS.  Both  of 
these  maneuvers  were  conducted  from  1  g  level  flight  condition. 

Again,  referring  to  the  (a)  portion  of  these  two  figures  it  can  be  seen 
that  good  duplication  of  each  of  these  two  flight  conditions  is  achieved 
by  the  computed  time  histories.  Also,  a  review  of  the  (b)  portion  of  the 
figures  for  these  two  rolling  maneuvers  shows  that  correspondingly 
excellent  correlation  is  achieved  for  the  chordwise  bending  moments. 


107 


The  correlation  obtained  on  the  flapping  moments,  particularly  flap  at 
station  18,  is  good  to  excellent.  The  flapping  moment  correlation  for 
the  left  rolling  maneuver  is  very  good.  The  higher  speed  right  rolling 
maneuver,  however,  shows  a  higher  level  of  3P  flapping  than  measured. 

Fairly  good  agreement  in  the  fundamental  oscillatory  behavior  of  both  the 
torsion  and  feathering  moments  computed  by  REXOR  and  those  measured  in  tesc 
has  been  achieved.  The  predicted  amplitudes  and  phases  of  the  predominant 
frequency  (IP)  response  in  these  moments  are  in  very  good  agreement.  As 
would  be  expected,  due  to  the  restricted  number  of  modes  used  in  the 
analysis,  the  test  data  shows  lower  amplitude,  higher  frequency  responses 
which  are  not  duplicated  by  the  REXOR  time  histories. 

XH-51A  STEADY-STATE  CORREIATION  RESULTS 

Four  XH-51A  cases  were  selected  for  correlation  with  the  REXOR  program. 
These  cases  include  four  steady  load  factors  ranging  from  1.03  g  to 
I.69  g,  all  at  an  airspeed  of  170  KEAS  and  at  a  collective  setting  of 
3  degrees  measured  at  the  blade  root.  The  results  of  these  studies  are 
presented  in  Figures  55  through  63. 

Figures  55  and  56  show  the  harmonics  of  hub  and  ble.de  flapwise  moments  as 
a  function  of  load  factor  at  rotor  stations  6  and  115.  Figures  57  and  58 
present  the  chord  moments  for  these  conditions  at  stations  5  and  1*5,  and 
Figure  59  presents  the  harmonics  of  feathering  moment.  Figure  60  presents 
a  comparison  of  the  corresponding  trim  angles  for  each  of  these  load 
conditions.  In  addition  to  the  harmonic  data  vs  load  factor,  harmonics 
of  flapping  and  chord  moments  as  a  function  of  rotor  station  are  given  in 
Figures  6l,  62,  and  63. 

In  general,  a  review  of  these  data  shows  that  much  of  the  same  discussion 
as  on  the  AH-56A  steady-state  correlation  is  applicable  here.  The 
predicted  chord  moments  and  IP  flapping  moments  show  good  agreement  with 
measured  data.  The  feathering  moment  exhibits  much  the  same  character¬ 
istics  as  on  the  AH-56A,  and  the  degree  of  correlation  is  similar. 

One  item  made  evident  by  the  study,  which  has  primary  effect  on  the  blade 
and  hub  steady  flapping  moments,  is  an  apparent  shortcoming  in  REXOR  in 
the  accounting  of  the  energy  contribution  of  the  centrifugal  loads  into 
the  blade  mode  generalized  forces.  The  rotor  blade  on  the  XH-51A  is 
sheared  forward  so  that  the  1/U  chord  at  the  blade  attachment  to  the  cuff 
(station  27.85)  is  approximately  10  percent  of  the  chord  forward  of  the 
feathering  axis.  In  the  REXOR  program,  the  centrifugal  loads  and  the 
work  done  by  these  loads  are  treated  independently  in  that  they  are  not 
incorporated  as  equivalent  generalized  stiffness  in  the  several  blade 
modes.  This  was  done  to  permit  the  time  variation  of  the  structural 
principal  axes  on  the  blade  relative  to  the  centifugal  force  field  and 
thus  enhance  its  capability  in  dynamic  stability  computations  by  inclusion 
of  these  periodic  effects. 
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Figure  55.  XH-51A  Sta  6  Flap  Moment  vs.  Load  Factor. 
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Figure  56.  XH-51A  Fta  115  Flap  Moment  vs.  Load  Factor, 
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Figure  57.  XH-51A  Sta  6  Chord  Moment  vs.  Load  Factor. 
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Figure  58.  XH-51A  Eta  45  Chord  Moment  vs.  Load  Factor. 
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Figure  59*  XH-51A  Feathering  Moment  vs.  Load  Factor. 
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XH-51A  Main  Rotor  Trim  Angles  vs.  Load  Factor. 
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Figure  62.  XH-51A  IP  and  2P  Flap  Moment  vs.  Blade  Station. 
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The  shortcoming  in  the  analysis  was  in  the  computation  of  the  energy 
contribution  due  to  the  centrifugal  loads.  This  computation  requires 
computing  the  spanwise  or  radial  motion  of  each  blade  element.  The 
computation  for  this  is  based  on  the  computed  span  motion  of  a  reference 
line  with  a  transformation  then  being  made  to  the  center  of  gravity.  This 
reference  line  was  originally  selected  as  the  quarter-chord  which  is  an 
improper  choice.  The  reference  line  should  be  the  neutral  axis  of  the 
blade.  This  improper  choice  of  axes  results  in  errors  in  the  work  done 
by  the  centrifugal  force  in  the  various  modes,  particularly  in  a  system 
as  in  the  XH-51A  blade  description  where  large  differences  can  exist 
between  the  neutral  axis,  one-quarter  chord  and  blade  center  of  gravity. 

The  correction  to  the  program  xS  relatively  simple  but  was  not  incorporated 
in  this  correlation  effort  since  the  contract  called  for  taking  the 
existing  REXOR  program  and  performing  the  correlation.  The  result  of  this 
correction,  however,  would  provide  a  much  better  determination  of  the 
steady  deformed  shape  of  the  blade.  Differences  in  the  steady  shape  of 
the  blade,  particularly  in  flapping,  have  been  noted  between  REXOR  and  the 
Rotor  E'a  Loads  program  which  are  not  totally  attributable  to  the 
restrictions  imposed  by  three  blade  modes.  This  improved  representation 
should  resolve  these  differences  to  a  large  degree  and  therefore  enhance 
the  prediction  of  steady  flapping  moments  by  the  REXOR  program. 


XH-51A  TRANSIENT  MANEUVERING  CORRELATION  RESULTS 

Four  XH-51A  transient  maneuvering  cases  were  also  selected  for  correlation. 
The  cases  included  a  left  rolling  maneuver  at  129  KEAS,  a  right  rolling 
maneuver  at  l6l  KEAS,  and  pullups  at  139  and  162.5  KEAS.  Correlation 
data  for  each  of  these  cases  are  presented  in  Figures  6k,  65,  66,  and  67 
respectively.  The  data  presented  is  similar  to  that  presented  for  the 
AH-56A  transient  maneuvers.  That  is,  the  (a)  portion  of  each  figure 
shows  maneuver  condition  data,  and  the  (b)  portion  of  each  figure  presents 
time  histories  of  predicted  and  measured  blade  loads.  Flapping  moment  at 
station  6  was  not  measured  during  any  of  the  experimental  transient 
maneuvers . 

Referring  to  the  (a)  portion  of  Figures  64  and  65,  good  duplication  of 
the  left  and  right  rolling  maneuvers  is  achieved.  The  predicted  angle  of 
attack  in  each  case,  however,  is  on  an  average  approximately  3  degrees 
lower  than  measured.  It  is  not  clear  whether  this  is  a  real  difference 
or  an  error  in  the  measured  data.  The  (b)  portion  of  these  two  figures 
shows  that  very  good  correlation  is  obtained  in  the  levels  of  the  fundamen¬ 
tal  responses  of  each  of  the  loads  compared. 

Io  is  interesting  to  note  the  predicted  chord  moment  at  station  6,  for  the 
right  rolling  maneuver  shows  very  good  agreement  up  to  the  peak  load 
measured  during  the  maneuver  and  then  remains  at  a  higher  level  than  that 


118 


C  I  I  VIS 


HAP  UP 
4 


I MMM'il 


i  i  i  i  i  i  i  i  i  i 


TIME  -  SEC 


(b) 

Figure  65.  Continued. 


122 


VEHICLE  RATES  FUSELAGE  ANGLE  C.  G.  VERTICAL 

DEG/SEC  OF  ATTACK  ACCELERATION 


2 


measured  during  the  time  history.  The  predicted  chordwise  bending  at 
station  U5,  however,  shows  nearly  precise  duplication  of  the  experimental 
result.  The  left  rolling  maneuver  exhibits  a  similar  characteristic 
with  a  less  pronounced  difference  in  the  station  6  chordwise  moment. 

The  two  XH-51A  pullup  maneuvers  are  shown  in  Figures  66  and  6j ■  The 
pilot  technique  for  making  pullup  maneuvers  in  the  XH-51A  test  program 
was  to  initiate  the  maneuver  from  a  mild  pushover.  The  REXOR  analysis 
does  not  currently  include  trim  capability  in  pushover  maneuvers,  so  the 
load  factors  variation  shows  the  same  trends  as  the  test  data,  but  is 
not  identical.  As  in  the  case  of  the  AH-56A,  correlation  of  chord  loads 
is  excellent  and  the  correlation  of  flap  loads  is  fair.  The  feathering- 
moment  correlation  is  better  than  that  on  the  AH-56A. 
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CONCLUSIONS 


The  results  of  the  correlation  effort  between  REXOR  and  AH-56A  and  XH-51A 
flight  data  lead  to  the  following  conclusions: 

•  The  REXOR  analysis,  which  has  been  developed  as  an  interdiscipli¬ 
nary  method  for  predicting  performance,  dynamic  stability,  and 
handling  qualities,  can  also  be  successfully  applied  to  predict 
steady-state  and  transient  maneuver  rotor  loads  and  corresponding 
flight  envelope  limits. 

•  The  REXOR  analysis,  as  applied  for  predicting  both  steady-state 
and  transient  rotor  loads,  accounts  for  the  full  coupling  of  indi¬ 
vidual  rotor  blades  to  each  other  through  the  hub  and  control 
system,  dynamics  to  the  fuselage. 

•  The  study  has  demonstrated  the  capability  of  REXOR  to  simulate  any 
specific  actual  flight  condition,  thus  permitting  prediction  of 
blade  loads  for  these  conditions. 

•  The  study  has  demonstrated  the  flexibility  of  the  REXOR  analysis 
in  application  to  different  helicopter  configurations.  In  this 
report,  successful  application  of  the  analysis  has  been  carried 
out  for  two  helicopters  -  the  AH-56A  and  the  XH-51A. 

•  Results  of  the  investigation  showed  excellent  agreement  between 
REXOR  and  flight  test  data  for  blade  chordwise  loads  in  both 
steady-state  and  transient  maneuver  flight.  Within  the  limitations 
imposed  by  including  only  two  flap  bending  modes,  good  correlation 
was  achieved  between  predicted  and  measured  flapwise  bending 
moments . 

•  The  feathering  moment  at  one  blade  root  and  outboard  blade  torsion 
loads  gave  only  fair  agreement  in  steady-state  and  AH-56A  transient 
maneuver  cases.  The  reason  for  the  discrepancy  is  discussed  within 
the  text  and  is  partially  due  to  difficulties  in  determining  the 
proper  blade  trim  tab  setting  for  the  analysis. 

•  The  correlation  studies  revealed  that  the  accuracy  of  prediction 
with  the  REXOR  analysis  was  strongly  dependent  upon  precise  defini¬ 
tion  of  the  relative  locations  of  the  blade  feathering  axis,  center 
of  gravity  axis,  neutral  axis,  elastic  axis,  and  hub  and  blade 
reference  axes. 
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APPENDIX  I 


FLIGHT  TEST  DATA 


The  harmonic  components  of  the  blade  loads  and  related  parameters  from 
trimmed  flight  conditions  are  presented  in  tabular  form  in  this  appendix. 
Forty  AH-56A  cases  and  four  XH-51A  cases  are  included  as  shown  in  Tab^e  I, 

The  harmonic  components  are  defined  from  the  equation: 


N 


I 


N 


Y  =  AO  +  7  .  AD  Cos  JX  +  /  ,  BJ  Sin  JX 

J=1  J=1 


or  in  complex  notation 


Y  =  AO  +  ^  CJ  Cos  (JX  -  PSIJC) 


J=1 


where  Y  =  Y ( t )  is  the  time  history  being  harmonically  analyzed.  The  other 
symbols  and  abbreviations  used  above  and  in  the  tables  are  defined  as: 

T  Test  Humber 

CTR  Counter  number 

FLT  Flight  number 

TR  Oscillograph  trace  number 

AO  Mean  or  zero  harmonic 

AJ  Cosine  component  of  the  J'th  harmonic.  In  the  tables  the 

first  number  in  the  column  is  AO. 

BJ  Sine  component  of  the  J'th  harmonic 

CJ  Magnitude  of  the  J'th  harmonic 

CJ  MAX  CJ  component  having  the  largest  value 
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JX  Azimuth  of  the  J'th  component 

PHIJC  Phase  Angle 

PSIJC  Equals  PHIJC/J,  the  azimuth  for  the  first  maximum 

The  tabulated  frequencies  are  in  Hertz  (cycles  per  second)  and  the  phase 
angles  are  in  degrees  where  the  blade  in  the  aft  position  is  defined  as 
zero  azimuth.  The  units  for  other  variables  and  their  positive  directions 
are : 

Flap  moments,  flap  up,  in. -lb 

Inplane  moments,  drag  aft,  in. -lb 

Torsion,  nose  up,  in. -lb 

Pitch  link  axial  load,  tension,  lb 

Main  rotor  blade  feather  angle,  nose  up,  deg 

The  pitch  link  loads  were  converted  to  feather  moments  for  discussion  and 
presentation  in  the  body  of  the  report.  They  were  obtained  from  the  pitch 
link  loads  tabulated  in  this  appendix  by  multiplying  the  load  by  an  effec¬ 
tive  arm  using  the  relationships  defined  in  Figures  and  69  •  Tension  in 
the  pitch  link  corresponds  to  a  nose-down  feathering  moment.  A  static 
weight  tare  correction  of  1,600  inr-lb  should  be  subtracted  from  the 
feathering  moments  derived  from  the  data  in  this  appendix.  The  data  pre¬ 
sented  for  the  flap  bending  measurements  include  a  static  tare  correction. 

The  feather-angle  phase  presented,  lags  the  true  value  by  30  degrees 
because  of  the  frequency  response  considerations  previously  discussed. 

The  phase  angles  for  all  other  parameters  are  correct  as  presented. 

The  harmonic  analysis  was  conducted  over  two  rotor  revolutions  in  every 
case . 

The  rotating  measurements  with  one  exception  were  taken  from  blade  No.  1. 
The  one  exception  was  the  XH-51A  fixed  hub  flap  bending  at  station  6  which 
was  taken  from  blade  No.  2.  The  No.  2  blade  passes  the  blade  reference 
position  one-quarter  of  a  revolution  or  90  degrees  after  the  No.  1  blade. 

A  correction  of  90  degrees  should  be  applied  to  these  data  to  obtain  an 
equivalent  No.  1  blade  load. 
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MAIN  ROTOR  BLADE  ANGLE  -  DEG 


Figure  69.  Conversion  Factor,  Pitch  Link  Load  to 
Feather  Moment,  XH-51A  Compound. 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  1  V-  154  KTS  n*  1  g 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  2  V-  121.5  KTS  n-  1  g 
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°  I  TTM  UNA  TENSION 

MASONIC  analysis  900EL  am*  5  o  a  Ship  IJJ9  T  YOB  CTA  J92  Fl.T  503.0  TA  11 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  2  V-  121.5  KTS  n-  1  g 
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8LAPE  FLAP  AT  STA  130. S 

HArACNlC  ANALYSIS  «rC!L  AH-S.A  SHIP  1009  T  900  CT*  392  F LT  *03.0  TA  19 
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04 
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09 

4  J  .  1  2 

31.304 
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3 
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09 
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04 
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Cl 
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09 
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) 
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03 
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03 
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09 
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6 
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03 
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03 
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03 
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6 
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03 
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03 
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9 
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04 
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Ci 
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o* 
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40. 484 

BLADE  CHORD  AT  STA  174 

MAMJNi:  ANALYSIS  Nl'OcL  Ah-  S  64  SHIP  IOOJ  T  408  CTR  336  FLT  601.0  TR  42 
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BJ 

C  J 
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CJ/CJMA* 
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0) 
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0) 
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0) 
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1 
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03 
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09 
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09 
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Z 

8.197 
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03 
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09 
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3 
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0.21  74  7031 
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CJ 
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4 
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C3 
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C3 
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03 
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0 .0  07o)0 

6 
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Ci 
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UJ 
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7 
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C  3 
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l3 
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09 
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1) .0  3d 

0.0  44 1)6 

8 

J2 • 7o  7 

0.1936  f  2c6 

03 
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C4 

0.  1  l  )d(ia  ♦  c 

09 
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4 
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03 
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09 
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0.046772 

10 

40. Sd4 

BLADE  CHORD  AT  STA  US 

ha-UCNIC  ANALYSIS  NOOEL  Am-SuA  SHIP  IJJ  7  T  408  CTR  33  5  FIT  5J3.0  TR  22 


t  J 

OJ 

C  J 

PHI  JC 

PSIJC 

CJ/CJMA A 

J 

FKEUUENC  V 

-0  .Z)obZC2E 

0) 

-0 .11  7  7774E 

04 

0.66*6)86* 

C4 

0. 6  769824c 

04 

10J.019 

1 Oo  .019 

l.OOuOOO 

l 

4.  U9d 

0  .)00  9  711 E 

02 
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03 
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U1 
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03 
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Li 
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OJ 
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J 
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03 

“0. 84  )  32  -*  )* 

C3 
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09 

JOo.2z7 

76.)) 7 

0.  1  )4  79  l 

4 

16. 393 

-0.l4dR295f 

03 

-0. 642398  7f 

OJ 

0.6i 9 *#  l  3oF 

01 

2  )  o  •  9  )6 

)l  .39  1 
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) 

20.492 

-0  •  7)  J  d  t  7)£ 

02 
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03 

i  .  4«3  3  38  )  3  £ 

03 
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43  .**-»6 

0  .Otb*«49 

6 

24. )9C 

0  •  10  7  3  2  76E 

03 

-0.1037)1 JE 

C  J 

C. 19)74  )  1  £ 

03 

JOI.ZhZ 

4  3.320 

0.0  Zo4Z  l 

7 

28.684 

-0  .4 Jo JC69* 

03 
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02 
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03 

19 l .094 

2  J  •  3d  7 
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8 

32.  78  7 
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03 
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C  3 
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03 
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9 
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01 
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10 

40. S84 

HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  3  V=  190  KTS  n*  1  g 

lILAOt  TOnsiON  AT  STA  1J1.S 

nAMCNlC  ANAL  YS I  S  41PS.I.  »M-56A  SHIP  1004  f  408  CTA  335  PIT  5J3.0  TR  44 


A  J 

dJ 

C  J 

PHI  JC 

PSUC 

CJ/CJMA  X 

J 

FKEUUthC  V 

0 .55B5445F 

03 

0.1o7149UF 

0*. 

0. 24e H649E 

C4 

0.2977931*: 

04 

55.855 
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l 
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04 
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04 

0.  255923*6 

04 
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l 
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03 
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Oi 
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03 
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3 
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03 
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Ci 
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03 
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4 
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C4 
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C3 
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04 
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5 
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Oi 
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03 
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03 
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6 
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03 
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03 
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03 
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7 
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03 
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03 
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8 
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03 
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9 
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C2 

0.  13845HF 

03 
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03 
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40. Sd4 

146 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  4  V=  1G3.5  KTS  n-  1  g 

SLADE  FEATHER  A'JRLE 

MAMCN1C  ANALYSIS  MCJCL  AH-  So  A  SHIP  1009  T  HA  CTR  367  ELI  98  1.0  IR  31 


AJ 

O.7u8o’3/E  01 

BJ 

C  J 

PMI  JC 

PSUC 

CJ/CJMAx 

J 

FREOUE  NCY 

0.788  7  799E  01 

-0.361066JE  01 

C.  «J3Voi  01 

J08. 0*3 

300.6*3 
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1 

9.  06  S 

-J.77  39J0JE  00 

-0.  75977j9E  CO 
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114.340 

0.0  7333b 

2 

8.  13C 
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/O.J22 
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3 
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4 
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90.65C 

SHAFT  MOMENT 

HAMJNtC  ANALYSIS 

MODEL  AM-30A 

SHIP  1  dd  7  T  199 

CIR  36 7  PLT 

981.0 

IR  16 

A  J 

dd 

Cd 

PHI  JC 
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CJ/CJMAX 

J 
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-0  .9332S37E 
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06 
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04 
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04 
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04 
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9C.65C 

"ITI  LINK  TFMSION 

MAHjYlL  ANALYSIS 

MU3EL  AH-56A 

SHIP  100  7  7  399 

CTR  367  FLT 

981.  0 

tr  n 
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02 
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02 
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C2 
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02 
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02 
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02 
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4  C  .  6  *  C 

FIXED  MUR  F|.A»  AT  STA  18 

HAP.UNtC  ANALYSI  S  MCOeL  AH-56A  SHIP  100  7  T  399  CTR  367  F LT  9B1.0  TR  1 


A  J 

OJ 

C  J 
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04 
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03 

-0.  U24b  S  *F 

C4 
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04 
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C3 
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04 
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* 
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c2 
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6 
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C3 
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03 
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c  3 

-  0.  7o  31  •*  1 

03 
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04 
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C 
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03 
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9 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  4  V-  163.5  KTS  n«  1  g 

fixer)  huo  chopd  at  sta  i» 

HA6.MON I C  ANALYSIS  model  AH-56A  SHIP  1009  T  19*  CTR  147  FlT  *»l.O  TA  1 


AO 

A  J 

CO 

PHI  JC 

PSIOC 

CJ/CJRAx 

J 

FPEQUENCY 

0  .2  7*  2  5  196 

05 

0.2062  Dot 

0* 
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C4 
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04 
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0* 
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u 
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Ob 
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2 
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u* 
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Cb 
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Ob 

210.*** 
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3 

12.195 
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0.  1  1*8** 76 
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0.  12109  716 

04 
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4 
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0* 
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C4 
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04 
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b 
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01 
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03 
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0) 
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6 
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Cl 

0. 591 1 892' 

C3 
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04 
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7 
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Cl 
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C4 
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04 
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a 
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01 

-0.  1 1 9  /Id  76 
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04 
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9 
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01 
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Oi 
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03 
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1.917 
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*0.650 

BLAOC  FLAP  AT  STA  130.5 

HARMONIC  ANALYSIS  MCDcL  AH-56A  SHIP  1009  f  19*  CT A  3t>7  FLT  *S1.0  TR  19 


A  J 

BJ 

CJ 

PHI  JC 

PS  I JC 

CJ/CJMAX 

J 

FREOUENC  Y 

0.12185216 

C5 

0 • 161 o  5606 

0* 

-0.2  5629a  16 

04 

0.119*2176 

04 

905.65* 

109.65* 

0.682271 

1 

*.C65 

U  .1  7al  7116 

0* 

0. *26596*1 

04 

0. *0210936 

04 

112.668 

56.91* 

1.000000 

2 

8.  190 

0  .6012(206 

01 

0. 1*696076 

G4 

0. I93*90u6 

04 

67.027 

22.5*2 

0.9*<829 

3 

12.195 

0.1702*076 

01 

0.1C82R96E 

02 

0.17  J1987' 

03 

1 .675 

0  .*  19 

0.0  801  19 

4 

16.260 

O.57*0tloF 

01 

-0.  2*6d02  5' 

12 

0.5  798  91  16 

01 

182.95* 

96.591 

0.125*21 

5 

20.925 

0.*D79C*Jc 

01 

0.2C821226 

C3 

0.  -9  76  1 9o  E 

03 

152.996 

25. *89 

0.058985 

o 

2*. 190 

0 .oJl  9  3  796 

02 

-0.2*1-9086 

CJ 

0.219)1603 

01 

251.  761 

16.292 

0.0*6511 

7 

20. *69 

0 .5 / 10Cn5c 

01 

-0.  8Jt*0  75E 

Cl 

0.5  7 ) J  u  *  5  E 

Oi 

995.  1 6* 

**.d99 

0.129958 

« 

3< . 52  C 

O.2o7-5d96 

01 

0. 9C  —  UJu*F 

02 

0.2  »)170o: 

03 

168.917 

IB . 72* 

0.061*98 

9 

16.585 

0.1309*11' 

01 

-0.  1  551166' 

Oi 

0.20279793 

03 

229.917 

22.992 

0.0*1861 
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BLAOC  FLAP  AT  STA  17* 

HARMONIC  analysis  NuJCL  AH- 5oA  Ship  UJ7  T  19*  CTA  3*7  FLT  *81.0  TR  50 


A  J 

p  j 

CJ 

Prtl  JC 

PS  I JC 

CJ/CJMAX 

J 

FREOUENC  Y 

0 . fc 704C*bf 

Ci 

0  ,2200402? 

04 

•0. *  7592816 

04 

o,  j2t**ne 

04 

29*. 636 

294. b3b 

1.000000 

1 

*.  066 

-0 . 1 Id4i4*? 

04 

0. *191192' 

C4 

0. *  34 />46E 

04 

105.7  79 

42.d90 

0.82931  5 

2 

8.  19C 

0.  1  77*4d9C 

Oh 

0.  jU5*.MJF 

Ci 

C.  IBJ24JIS 

0* 

10. 1 15 

J.i7  2 

0.3*1991 

J 

12.195 

-0  •  Itf  4  3  2 19F 

C3 

0.9*bl7i 7' 

C2 

o  uoimiz 

Oi 

152.775 

id. 194 

0.0  3928  2 

4 

1 o. 26  C 

0.2/2  l  2d  1b 

03 

0. 1*39-1-1 

0) 

O.tlHJiJll; 

Oi 

-3 .625 

v .  / 2  u 

0.0  77*76 

4 

20.  12  6 

0  .4U46SIIF 

02 

0. 9*9l*d*C 

Ci 

0. 34  d  d  tO  l  c 

Oi 

8 1 . 601 

13. (.00 

0.016075 

6 

2*. J*  C 

-0 .19*  0  792c 

03 

0.5  751  7**' 

C  3 

03 

117.280 

lc» .  74* 

0.121*22 

7 

28.-95 

-0.2226  Wit 

03 

-0.  5 2 1 5- d 2' 

CJ 

0.4/ J?bl2£ 

03 

2*7.157 

30  .d94 

o .  1  Ob  7o  7 

d 

1<.  52C 

0 . 1u94S0oE 

03 

-0. 6288200? 

Cl 

0.  It.  ib  3/1  6 

03 

35  7.8  75 

39 . 764 

0.012121 

9 

16.585 

0 .2  JJd  WoE 

03 

u.21/  ood  16 

CJ 

o. ii n  j joe 

uJ 

*2 ■ 8  6 1 

4  .2t>6 

0 .OoJ-lu 
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BLADE  FLAP  AT  STA  20$ 

H1M0NIC  ANALYSIS  MLj'-'FL  AH-5oA  ship  1001  T  19*  CTR  loT  FLT  *81.0  T»  20 


¥ 


A  J 

BJ 

C  J 

PHI  JC 

PS  UC 

CJ/CJMAA 

J 

FMQU6NC  t 

-0 .959  7  C  7-6 

04 

-0.207  7*6*1 

0* 

0. 4*261  *  IF 

C4 

0.4ddJ*Jd3 

04 

l 14.144 

l  14.144 

l.UOOuOU 

1 

4.C64 

0  .22  9.  lilt 

04 

-  0. 2<>d42  U4t 

C4 

0.3*  U0  3*2 

04 

309 .7 *4 

14*. <17  3 

0.  /  140J7 

1 

B.  1  3  C 

-0 .21956256 

C4 

“ 0 #  4  3  l  J  J0t*2 

C  3 

0.  2  *  j  7  12  Jc 

04 

192.401 

64.144 

0.402661 

3 

12.  194 

0 . 1022  3-96 

03 

0.  7d9*j9tlF 

C2 

0. 12  H  /die 

03 

3  /.OdO 

4  .*20 

0.0  2i>4l4 

4 

1 6.2CC 

-0  •  **o  5  *2  76 

03 

-0.  l«4(*02BF. 

C  3 

0.4bl*>7'»4E 

03 

194.  i  79 

34 .1  16 

0 .0 94b l  i 

4 

20.  324 

-O.lollt576 

03 

0.  /  7e(*9o  7C 

02 

0.  12 v*l  7.  . 

Ui 

14  3.009 

23.  d 34 

0 .020469 

6 

2  *  .  3  9  C 

0.7)695756 

02 

-0.2S207JJ- 

Ci 

C.  iJl 7  l  J  7  c 

03 

2d  4 . 42 J 

40.646 

0.061707 

7 

2d.  4 4 4 

0.15265**6 

Oi 

0. 1 34041 dL 

CJ 

0.2  34  *  72  i 

Oi 

J4.9  n 

4.374 

0.04BI 49 

d 

32. 42  C 

-0.16  7  1  69.  6 

02 

-  0 . 4  1'  4  b  J  i  C  r. 

l.2 

0.4l j)JIJ: 

u2 

241  .000 

2  7  ,  d  B  4 

0.0  10402 

9 

36. 4  d  4 

-0.17O152OF 

02 

-0.  1  4  6 1  4  J  d? 

03 

0.  1  «  /  l  10*E 

Oi 

203.341 

26.334 

0.0  J0U4 l 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  U  Vs  1G3.5  KTS  n«  1  z 


BLADE  FLAP  AT  STA  235 


MAA  j«IC  ANALYSIS 

MUOEl,  AM-5oA 

Ship  nut  r  it. 

CT*  Jo  7  FLT 

4b  1.0 

TA  6 

A  J 

b  J 

C  J 

PHl  JC 

PS  UC 

Cj/Cjmax 

J 

FREQUf  NC  Y 

“0  . i 10 1 1 lot 

c<* 

-0 ,611 ti  72F 

Ci 

o. *457842? 

0.  25  l2H.se 

04 

to  i .979 

103.179 

1.000000 

l 

5.065 

J  ,/JJtfllVf 

o«. 

-0.11 107915 

04 

0.  2  2  i 4  j  a  1 1 

04 

3  3  1.0  51 

16 3.525 

0 .9  OoOvO 

2 

6.110 

-0  .2>6  9  <  *«?F 

0% 

- *.. 4 t dl 6Scf 

C3 

0.2  5**4<j  i  E 

04 

lol.  ll2 

63.104 

0.9  5  690  7 

3 

12. 195 

-0  •  l  /55< dJF 

Oi 

-0.  1  t  liOtnc 

CJ 

0.  *30552 1  . 

ui 

220.829 

5o.?o7 

0. 101290 

4 

16.260 

>0 .601 J^Oof 

03 

-0.  1  34o45lc 

Ci 

0.  xj  1  9»24  JO  c 

03 

192.1.25 

3 8.5*5 

o.25iiia 

5 

20.  125 

-G . 303 l F?5f 

03 

0*  HC^noo^f. 

03 

0.  5  J4J1645 

03 

12C  .591 

* 1  .00* 

0. 20120  1 

6 

25. 19  C 

•0  •  Wo  l  44 of 

Qi 

~  0 • 4  *,*04 3  >f 

C) 

C.b 3*5  HI  5 

03 

219.9  19 

3  i  .2  6  a 

0.252121 

7 

28.555 

0 .  J4-4C55? 

C3 

-0.2  S3-.651S 

03 

03 

12  1.  J-H 

40  .4  19 

0. 1  95092 

a 

12. 52C 

-  J  •  l  j6*<  7  id  £ 

03 

-0. 1 i jhgooF 

03 

0.  1  d'->  1  \j2  5  - 

Oi 

221.110 

24  .ait 

0.0 11599 

4 

16.  6  6  5 

-0  .1425585F 

03 

U.  *JloKCc 

Ci 

0. 3003042c 

03 

129.  601 

12.960 

0. 1  18/61 
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5 C.  65 C 

blAPC  Fl,\P  AT 

STA 

270 

HAPHCNIC  ANALYSIS 

*l»OCL  AH-56A 

SHIP  100)  T  196 

CT A  167  FlT 

48  1.0 

TA  26 

A  J 

BJ 

CJ 

PHl  JC 

PSIJC 

CJ/CJMA* 

J 

FRcUUENC  V 

0 .d!5ut2lF 

o: 

0  .644  7 i 00 1 

03 

-0. 26161  1  ie 

01 

0. 157055. F 

03 

119.601 

1 19.50  1 

0.160906 

1 

5.065 

0 .1  322  Jidf 

04 

-0. 5689092  = 

Cl 

0. 1501016: 

04 

150.576 

110.216 

0.7  16166 

2 

8.  110 

-0  .US 4 4  Jot 

04 

0. 7l9f06B? 

C2 

0. !9ul25of 

04 

1 17.698 

59.299 

l.OOOOUU 

3 

12. 196 

-0  .568* . asc 

03 

-0.  1  2 1 65  66 1 

Cl 

O.bo652idc 

03 

209.691 

52.571 

0.1 15181 

4 

16.26C 

- J  .473  1  I5jt 

C3 

-0.26S551  IF 

01 

0.  51  liasl' 

03 

20b. 7.0 

51.756 

0.2  76121 

5 

20.  125 

-0  .2  Jad*  lot 

03 

O.  1  12  .2  u  It 

Cl 

0.  .0  <2  1.  *  ; 

Oi 

125.709 

20.9  6  1 

0.2UU680 

6 

l  5  .  J  9  C 

-0 .SOdbfcSSr 

03 

0 . 6  1 . Idl of 

C2 

0. 512.512? 

03 

1/1.051 

25.722 

0.2  61287 

7 

28.655 

*0 . 32032  )9£ 

02 

-J.  526J152E 

LI 

0.  12  10095? 

03 

266. 5 15 

11.115 

0.266/1U 

8 

12.520 

-0  .841 7  C t  7t 

02 

-0.  1  5  79261c 

01 

0. 1 7Jl9di? 

03 

250. 160 

26.707 

0.0  86780 

9 

lb.  566 

-0 ./88h526F 

02 

0. l6255ddF 

Cl 

C.  1  0  166  1  ic 

Oi 

11S.8  16 

1  1  .->66 

0.092115 

10 

6C.65C 

BLADE  CHORD  AT  STA 

101 

MAA8TNIC  AN-LYSI  S  1 

M0OEL  AN-56A 

Ship  ioji  r  195 

CTR  167  FLT 

581.0 

TR  17 

A  J 

u 

Cl 

PmI  JC 

MSUC 

CJ/CJNIX 

J 

FAEOUlNC  v 

0 .22782  72* 

06 

-J  .255f 69o? 

04 

0. 1617960? 

05 

G.19f0217E 

OS 

91.  1  12 

45.712 

1.000000 

1 

4.065 

0 .6726C 78F 

04 

-0.  17919:86 

C6 

0.  772JS»1E 

04 

110.567 

105.28  3 

0. 195645 

* 

8.  1  3  C 

-0.781616  7c 

04 

-0.58C61  72? 

06 

0.1715. Id? 

04 

216.6  12 

7*.*u4 

0 . *  40 70i 

3 

12. 195 

0.JJ  17  702F 

04 

-U.  2  766lfOE 

C6 

0.6  1188276 

04 

111./  16 

74.430 

0.1 UJ360 

4 

1  6.  *  6  C 

-0 . 16  l  71.6F 

04 

0.66C21  70? 

C2 

0.  1618516? 

04 

177.9  19 

35.584 

0.0  4u082 

5 

20.  3*  5 

0  .62  7  7C06E 

03 

0. 2  716922c 

02 

0.6212691: 

03 

2 .660 

0.413 

0.0  154*1 

z 

*4. 39C 

-0.128  7  765? 

04 

-.).  1  7609  72  = 

Cl 

0. Il>l5,lc 

04 

196. 2ol 

*  a  •  J4  0 

0.0  33946 

/ 

20.455 

-0  .8  lo9  712c 

03 

-  0. IS67J52E 

01 

0. 15)6119: 

03 

191.169 

*4.149 

0.0  *lo2d 

8 

32.  5*C 

-0.65715  It F 

03 

-0.  1  l  1906  IE 

C2 

0.55/1116: 

03 

161.191 

*0 . 13* 

0.0  1  3669 

4 

it. 585 

0.116635SF 

03 

0. odfl57o? 

02 

0.li26tl6c 

03 

2u .618 

*  iu6  4 

U  .  J  0 Jo6b 

10 

40. 65  C 

BLADE  CHORD  AT 

STA 

17* 

HAklUNIC  ANALYSIS 

MODEL  AM-56A 

SHIP 

loot  r  196 

CT*  16  7  FLT 

481.0  TK 

42 

AJ 

BJ 

CJ 

PHI  JC 

PSIJC 

CJ/CJMA* 

J 

FREUUE UC  V 

0.1754154? 

05 

-0.ll5t.4l4f 

04 

0.21676718 

C5 

0.  211J5J6E 

05 

92.802 

92.8J2 

1.000000 

1 

4.065 

0 .331  754*.£ 

04 

-0.  69658685 

04 

0.5  I12JJIE 

04 

303. 749 

151.874 

U. 2  51962 

2 

6.  13C 

-0  .od45  2 50E 

04 

-0.  1026996E 

C4 

0.691lJtuE 

04 

loo .455 

62.8  Id 

0.296011 

3 

12. 145 

0  •  2  >9 «.  C  10E 

04 

-0.21P9185F 

C4 

0. 11 161 1 1 5 

04 

315. OdO 

78 .7  70 

0.1  62506 

4 

!6.*bC 

-0  .9759*oOE 

0) 

3.  792H056F 

03 

0.  1  2  5 1 1  j  1  ? 

04 

14J. 9  1  1 

2d  .  Lo2 

0.0  51062 

5 

20. 32  5 

0 . 10  JJ  J  7uf 

04 

-o.  i9ijf  i  ac 

03 

C. 1 1 J29jlc 

04 

3  34 • iuo 

56.518 

0.0  66526 

6 

*■»•  34  t 

-0  . i406 *  Idt 

03 

0.  152616/? 

Ci 

0.111261bE 

03 

155.805 

22 .  J6o 

0.0  15156 

7 

28.455 

-0  . bS9  J J*dF 

03 

0. 6SJdS92? 

03 

0.  lJ0622c 

04 

151 . 102 

Id. 888 

0.062651 

8 

32.  52  C 

0 • 3J30tb4E 

03 

0.50081668 

C2 

0. IOj/OiIE 

03 

/  •  5  34 

0  .d  3  7 

0.0  12696 

4 

36.585 

-0. 7o  l  5  C  458 

03 

’SflnOSE 

CJ 

0. 6165591 = 

03 

150.841 

15.384 

0.0 16661 
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149 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  4  V-  1C3.5  KTS  n«  1  g 

slade  chord  at  sta  jjs 

mARAOM:  ANALYSI  5  HGOEL  AH-56A  «H  I  P  1004  T  194  CTR  167  FIT  481.0  T  A  22 


A  J 

bJ 

C  J 

phi  jl 

PS  IjC 

CJ/CJMAX 

J 

FREUUENC  Y 

OS 

-0  .9.‘J0‘9  it 

Ci 

U.  bC1>99  i  Lf 

C9 

O.0J//0  /  /t 

09 

44.409 

99.909 

1.000000 

1 

4.  065 

0  .9*  ,.’2  »6l£ 

03 

-0.  1C  29220E 

C9 

0. 1  H'i  JJiS 

09 

111.474 

l So .2  3  7 

0.229S91 

2 

8.  UC 

-0  .  l7;>9Cdv? 

09 

-0.  o>23S98F 

C3 

0.  1  7  3j 29af 

09 

205.422 

08  #o9 l 

0.320699 

3 

12.145 

J .  lOo  >Cttc 

09 

-0. eC2S9J  JE 

03 

0. 1 JJ2i i 

09 

122.946 

o  J  •  7  J  7 

0.2  19169 

9 

16.260 

-0  .7672 J29F 

03 

0.  ?3S«OoSf 

C3 

0.  d  J2d0l  t  C 

Oi 

162.9  11 

i2.)di 

0.1  32067 

5 

23.  325 

0  •  1  o  1 0  t 

0* 

-  0*  iOi  ii5<f 

tit 

0.  lo  />^1  li 

OJ 

1.  1.466 

!>  /  .  i  t 7 

O.xJtl'j  to 

o 

24. 14C 

-0  ,<.761  1  OSf 

03 

0. JC33  760fc 

C  3 

0.  ii>9  7  2  J  J  5 

Oi 

147.606 

^  l  .072 

0.0S291 7 

7 

28.455 

-0 . 199*  t  1t>f 

01 

0.229J10SP 

C  3 

0.  1  JO J J 73i 

Oi 

111.617 

lo.9S2 

0.099167 

8 

12. 52C 

J  .  I08d  71  iE 

03 

o*  js  s7t>ne 

C3 

0.  11922 3 ic 

01 

64.  728 

7  .  79 d 

0 .0  Si  70  1 

9 

16. 565 

-0  .U7ui77f 

Oi 

0.1  oa28S6c 

Cl 

0.22i  /J»7e 

Oi 

12 1.869 

12 .Id  7 

0.0 169/9 
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40.  65 C 

BLASE  TORSION  AT  STA  131.5 

H4‘40Nir  ANALVsl  $  MOD'L  AH--J6A  SHIP  1004  T  194  CTk  167  FIT  481.0  TR  44 


A  J 

RJ 

CO 

PHI  JC 

Pi  IJC 

CJ/CJMAX 

J 

FREUUENC  Y 

0.7)0  2  *201 

Oi 

J.2So9fl97E 

09 

(J.  1  644 Jt  4? 

09 

0. i OS  39aOE 

09 

12.667 

32  .667 

1.003000 

1 

4.  065 

-0.9*96  HIE 

03 

0.  1  757508? 

09 

0.  2Jlf»  <(j9: 

09 

114.161 

54 ,o9l 

0.660552 

2 

8.  IJC 

•0  •  li'J  2  J  loE 

02 

0. 154141 6F 

Ci 

0. i S  9uOi0C 

Oi 

92.215 

JO . 745 

0.1  17764 

J 

12.195 

-0.2713  IC)E 

03 

0. 1 3-2414E 

Cl 

0.27131373 

03 

174.717 

44 .424 

3 .3  686  54 

9 

16.26C 

0  .64t«0M9E 

Oi 

J.5C4U81* 

C2 

0.  t>  7  13 99*#c 

Oi 

4.111 

3.826 

0.224215 

S 

20.  325 

0  «9>ti  )C  loE 

02 

~U.24Co6UiE 

Ci 

U.2-#i2J)  Jc 

Oi 

263.777 

40.746 

0  .060504 

6 

24. 54  C 

-0 .2209*6 eF 

C3 

0.5LC5152E 

Ci 

0.  J96MB7F 

01 

111. 772 

16.251 

0. 17412  1 

7 

26.455 

0  •  3-t  3  iCS  76 

02 

- J. 7tl4065c 

CJ 

0.  73  Jio »i  = 

oi 

274.  125 

14 .266 

0.247174 

0 

12. 52  C 

0 . 71  S  2  <  Ss  * 

02 

0. 1466716c 

C2 

0.  79*02 j-*E 

02 

25.660 

2.6  75 

0 .0  26010 

9 

56. 585 

-0 . dS  7  2  t  S9E 

02 

-0. 1 C24  44  9H 

02 

O.dbll  7ilE 

02 

i66.e 1 6 

ia .662 

0  .  j  c  6  2  7  5 

10 

40.650 
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HARMONIC 

COMPONENTS  OF  FLIGHT  TEST  DATA 

CASE 

5  V-  165  KTS  n- 

1.13 

g 

BLADE  FEATHER  ANGLE 

HAHJNIC  ANALYSIS 

MODEL  AM-S6A 

SHIP  1009  T  J94 

CTk  37?  F  IT 

98  1.0 

TA 

31 

A  J 

BJ 

CJ 

PHI  JC 

PS  IJC 

CO/  CJ  HA  X 

J 

FREQUENCY 

0.73/4JJJF  01 

j./4JOJ4Uf  01 

-0.  334I  783F  Cl 

O.AiiAdtiJE  01 

309.603 

309.  e»01 

1.000000 

1 

9.032 

-J./jS1433E  00 

-0.2  JtO  7 1  dC  00 

0. i «o2 3u2  5  03 

222.928 

111.209 

0.0  733  31 

2 

0.  Oo5 

-u  .862  l  C/St  01 

0.4Ct/4J6i-C2 

0.  tA£>  >  J  71  1  c-Ol 

i  77. /as 

t»9  .09  5 

0.0  l«773 

3 

12. C97 

d.le48.J3F-01 

-0.62U126<:-02 

0.  1  7bl41  7  z  -01 

139.39  9 

0  9  •  a  i  7 

0.003B32 

9 

10.  12  4 

0.2<3?ttjr-0l 

0.  74  72724F-02 

0.2»c97jj--01 

10.912 

5  .  Ifi2 

O.OOSSbd 

5 

20.  lei 

J  .B/44t2oS-GJ 

-  0. 1  4630  7  7c  -  OJ 

0.34230/76-03 

3*5. 6H6 

5  7  ,o!9 

0.000129 

6 

24. 194 

-3.II87C  JJF-01 

0.21441  4SE-CI 

0. 2  *5  33  *  •  E -01 

l  Id. 909 

10. 796 

J .003332 

7 

20. 22b 

0.  J4O4C4.1F-O2 

0. 1 JC731 2F-01 

0.  1  141 J/7i-0l 

7). *07 

9  .Wo 

0.002919 

B 

32.236 

-U  .  J/Gy  *<64.1-02 

u.22 / on u IF- t 1 

C.  21JJNJ.E-01 

99  .279 

1  1.0  31 

0 .003003 

9 

36. 2  4  C 

-0.27 J1FKJF-C2 

-0.  1  l 440  7 4e - 02 

0.  29J1  7t)2E-02 

2J3. 719 

20.371 

J  . 0  00699 

10 

40.  323 

SHAFT  MOMENT 

HA®  AON  IS  ANALYSIS 

HCCfL  AH-3  6A  SHIP  100)  T  HA 

CTA  377  FLT 

901. 0 

TR 

3. 

u 

DJ 

CJ 

PH!  jc 

PS  uc 

CJ/CJNAX 

J 

FREQUENCY 

-0 .720  5*7  7? 

C9 

-0  .  IbJ  *•  i  31 F 

06 

0.  1  2cu09d? 

C6 

0.2  0)2  ».i £ 

06 

191 .919 

141.414 

1.0  00000 

1 

4.  032 

-0 .515<U61F 

03 

0. *3663  50? 

C3 

0.&75  /22*? 

03 

l  39 , 7ol 

69  -SB  J 

0.003293 

2 

8.  06  3 

-0.163  7  =  £bF 

05 

-0.272OH  70? 

C5 

0.  323  iU2  t 

05 

236.015 

78.672 

0.1 60206 

J 

12.097 

0.W06S*  )E 

03 

0.  J  J  /.  3  /or 

(.9 

0.  J*  J u 9 u 2  £ 

09 

d  1  .e80 

20  .**72 

0.0  16397 

9 

16. 123 

0  .609 0 C  12F 

0* 

0. 5oOi8 05? 

C* 

0.  3275922  : 

09 

92.ot9 

8.324 

0.04JJ22 

5 

20.  Ibl 

-0 .317Sl2w? 

03 

0.  UhUI  0  /? 

0*. 

0. 12  >)2  36  = 

09 

IU*.  .  37d 

I7.19u 

0  .0  062  3  7 

6 

24. 194 

-0  .2590  7cofc 

0* 

0.  1  3)5gJ«*E 

0* 

0. 20/0*5/= 

«* 

152 .2/0 

21  .733 

0.011186 

7 

28.  226 

0.5)55  1  t-p? 

C  J 

0.90  72  3H)F 

03 

J.  105J.9W 

09 

59.HH8 

7.411 

0.003113 

8 

32. 23E 

-J .1 352<5tf 

03 

0.  1  3)50oO  = 

0* 

o.  13.269  1  :* 

09 

93.702 

1 J  .642 

O.00u342 

9 

36. 240 

0  •  1  it  3  9C«.  t 

Oh 

0.  oc 032 2  tlC 

03 

0.  1  *  7o  -i  J  /  £ 

Oh 

26. 1  79 

2.31/ 

0.007294 

IU 

40.  32  3 

PITCH  LINK  TENSION 

HAN  N  ON  1 C  ANALYSIS 

MODcl  AH—  5  6 A 

SHIP  1007  f  394 

CTR  377  FLT 

481.0 

ir  n 

A  J 

H  J 

CJ 

Pnl  JC 

P5IJC 

CJ/CJdAX 

J 

FREQUENCY 

-J.J97oC2bF 

03 

-0 . 1 1 0 (  U2E 

03 

-0. 71 l 7502? 

02 

0.  1  Jl5io9c 

03 

212.759 

2  12.759 

0.358558 

l 

9.  012 

0 .250  3S«#U 

03 

-0.26dt0)2c 

03 

0.  366  0*d i c 

03 

313.093 

150.522 

1.000000 

2 

d.  Oo  5 

-0  #9h 2  2  t  C it' 

02 

-0.22319/  7? 

CJ 

0.2H226J  3c 

Oi 

2*7.111 

62.3/0 

v) • 6  6090  5 

J 

12. C97 

-0-314  1  <Q9E 

02 

-0.HC921 oCF 

C2 

0. 5l*JdJ2S 

02 

2 32.751 

5o.ltt8 

0.1*0139 

9 

16.  12  S 

-0.3280 7CIE 

02 

-0.*575lo5F 

02 

0.  )929W  Jc 

02 

239.357 

96  •  d  7 l 

0.1 53*o5 

5 

20.  lol 

-J  .23  5  5  7)‘>* 

02 

0.  91  UJ  32c 

02 

0. )d  )9 1  it  c 

02 

U  #  .  1  *  / 

19  •  JOO 

0.1  595/# 

0 

29. 199 

0  .  J89S9d2F 

01 

-0.27l977dt 

C2 

0.2  7*  7691  : 

02 

270.159 

39.737 

0.0  7*  d9  7 

7 

2d. 226 

d . 7'.J l *2*b 

01 

-0. 1 9U2UQ2C 

02 

0. 209  3  i  Jo  5 

o2 

291  wo3 

3w»  •  *0  d 

0.055639 

0 

32.256 

-6 .7  309  »e7r 

01 

O.oo5ol  <9c 

01 

0 •  9 d 4 )  * )  .>  c 

01 

1  )  / • 6  /  o 

1)  .29 1> 

0 .0/69*0 

9 

36.296 

0 .2 31 9t59e 

01 

-0. 1*9)65 dc 

C2 

0.  1962 J  f jz 

02 

2  79.109 

2  7.9  1  1 

0 .0  Jy056 

10 

90. 32  3 

cttn  MUH  Fl/\P 

1  AT 

STA  18 

HA.^lNIC  /’.'LYSIS 

L  AH-  >6 A 

SHIP 

1009  T  399 

CTk  377  FIT 

9tf  1.0 

TP  1 

A  J 

dJ 

CJ 

PH1JC 

PS  IJC 

CJ/OJHAX 

J 

FPcOCF  NL  V 

-0  .2195697E 

05 

-  J  •  3  7*.  7tt>r*- 

05 

J •  3 J 1 jJ J  uF 

05 

0.  <*  d  Jo  7  i  i  £ 

65 

l-p  l  .229 

191  .229 

1 .000000 

l 

9.  032 

0 . 31  l  2  1  *9F 

0* 

*0. 1 l 60o l 9F 

05 

0.  1221 1*2’ 

05 

2 o*  •  7o5 

192 .302 

0./  34048 

2 

a.  i/o 5 

-J  ..  o  l  5C12E 

09 

-  J.  1093*  dt 

09 

0.5  7  > 9oo  J  = 

09 

292 .096 

00  .96) 

0 . 1  14404 

3 

12. C9  7 

-0 . 1 1  S  *6luf 

C  9 

-0.9<W1  >1  9* 

0) 

0.1*0  3  7d£ 

09 

21 7.397 

9*  .  399 

0 .0  J10J6 

9 

16.  125 

0.6*1  n  W  35 

03 

-0. d2  *6  9  7ac 

CJ 

C • l j*)J jI = 

09 

30/  . j95 

61.5/7 

U. 0/1/4/ 

5 

20. iol 

0 .5*  /  -  9)U 

6) 

-0. 1** .0121 

Li 

O.OJ'I  )  J  1  lL 

0) 

)  *  6  •  1 

9 / •Oft 

0.0  1/  <4  4 

6 

29. 19* 

“0  .b  1  <  r  7‘»6c 

03 

o.2  nij*-**r 

C  3 

0.3#>2.|0 

03 

16f  .l>99 

23.9*2 

0.0  *7}flS 

/ 

23.  22  o 

0 . 7-*  >  tS  jf 

U  3 

-  0  •  O  *t  F  2  j  d  9  f 

C  3 

C.  1  12  U  *  J 

09 

3  1  1  •  )  1  3 

3d  .9 1* 

0  .0  <3 44  3 

a 

J2. 2  )t 

J  •  2  /  *•  0  7  211 

Oj 

0  .  6  *•  n  ,103  = 

Ll 

C.2  7  . 

Ui 

1  .*55 

0.162 

0.003  I/O 

9 

36. 290 

-0 .*17954** 

C3 

-0.  7  7 )od  l  r#L 

02 

0.  *2) l  311  = 

03 

I9J.51 J 

19.0)1 

0 .003844 

10 

90.  32  J 

151 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  5  V-  165  KTS  n=  1.13  g 

fixed  hub  choio  sta  i» 

HAFIPnIC  ANALYSIS  MODEL  AH-56A  SHIP  IOJ3  T  JV8  CTX  37  7  PIT  881.0  TP  3 


A  J 

BA 

CJ 

PM  1  J  C 

PS  1 J  c 

CJ/CJMAX 

J 

FREQUENCY 

0. 1766  858* 

Cb 

ij.il'’  6 

0- 

J.  7  7  Ju  >  J  «E 

cv 

Op  /fijdJoc 

0'> 

d J.b  12 

63.512 

1  .aoouoo 

1 

4.032 

0,S9J7S8'<£ 

U4 

-0.97252816 

C4 

Op  l  J*J7ola. 

Ob 

Sib* 60S 

157.805 

0.1  Tob05 

z 

0.  06  5 

0.II12876E 

Ob 

-0. 1 12TS>0£ 

Cb 

o.  i  >33979? 

Ob 

22b.  386 

75.129 

J.  203-1  6 

i 

12.097 

’  J  •  lob  Yt5('f 

CJ 

0.  8.5JU59E 

03 

0«  d-l J2o>E 

Oi 

101.-04 

25.351 

a.aioai2 

4 

16.12  9 

0.l6l8e8lE 

04 

0.  5  At  65  65  c 

C3 

Cp 1 «JOob >4c 

0* 

30.114 

6  •  0  2  A 

0 .0  a  39  7  5 

5 

20.161 

OiYT.bSH.'L 

0  J 

-0. I80j‘)3ot 

Oi 

0. dd  H J2d: 

oi 

i  b  J  •  8  uo 

58 .58 J 

a.a  1 1  350 

6 

24. 1S4 

0.77o.!E58E 

03 

0.57/o9-.8c 

03 

0.  92-  H60E 

03 

id . 2b7 

5.568 

0.0  11878 

7 

2d.226 

0.1JI«.C8jE 

OJ 

-0.  5f.-»902fc 

Ci 

C.9/>Jl  He 

03 

2  7b.  991 

35  ,.y9 

0.0  1252  5 

0 

sZ.tbt 

’O.JoOuCJoE 

Oi 

U.  I6C192TE 

02 

Op  2oJ62  ‘>2  E 

03 

1  76 .037 

19  .588 

O.OOAA5  T 

9 

36. 29C 

0.811  J896E 

Oi 

U*  Ab 1 502  yE 

03 

Op  b-  7 j2-  >  £ 

0) 

41 . 310 

5.131 

0.00.033 

10 

40.323 

BLADE  FLAP  AT  STA  130.5 

nAHJnIC  ANALYSIS  MCCcL  AH-joA  SHIP  10J7  T  378  CT*  ATT  FIT  881. 0  TP  l» 


A  J 

dJ 

CJ 

PHI  JC 

PS  1JC 

CJ/CJMAX 

J 

FKEQUENCY 

O.IjSnSI-.C 

0  5 

0  •  lo05  5  lo£ 

05 

-O.27SO202F 

04 

0.  3212732: 

04 

300.673 

300.073 

0.609552 

l 

8.032 

0  .2157  525E 

0. 

O.4oL10u Jc 

04 

0.  82  70610? 

04 

115. 165 

57.062 

1.000000 

2 

8.065 
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03 

0.  1631  l  9  JF 

C4 

0.130)7  >2c 

04 

65.335 
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i 

12.C97 

J  .606  8  855b 

03 

0.  126t237F 

C  3 

0.  o  l  )  75/3  C 

03 

1 1 .865 
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4 

16.  12  S 

a  .  3-.H  5  S*.8F 

03 

-0.  1  3 c  n o  >  7. 

Ci 

0.  3  7  j J  72  35 

03 

20  1.3  78 
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b 

20.  1  b  1 
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0) 

0. 1 39 JO  1  4f 

Li 

0.  381  )  )8li 

03 

1  5  6  •  6  5b 

26.583 

0.0  72858 

6 

28.  198 

J  .16*.  3  188c 

03 

-  J.  1  9 Cn9b6t 

03 

0.  251)06  1: 

03 

229.271 

32.753 

0.0  87798 

7 

26.226 
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03 

-0.  6bj-«Uod? 

02 

0.bl8)j.2S 

03 

35 3.873 

88.235 

0.1  16505 

0 

J2.25d 

0.125  7  72of 

63 

0.  bSootf  6  1  f. 

02 

0.  I8U/.3C 

03 

158.55b 

lo.051 

0.029J2  7 

9 

J6.29C 
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02 

-0.  143C97U 

Ci 

0.  l.bltilYc 

Oi 

259. 2A8 

25. 929 

0 .0  27  7  >2 

10 

80.  32  J 

BLADE  FLAP  AT  STA  ITS 

HAAAUY  1C  ANALYSIS  MODEL  AH-  SNA  SHIP  LOOP  T  398  C  T  A  ATT  F  LT  AS  i  •  0  TA  SO 


A  J 

hJ 

CJ 

PHI  JC 

PSUC 

CJ/CJMAX 

J 

FKEOUENCY 

0  .tf  1  o 6  t  7of 

03 

0.221  9l70F 

04 

-Q.il 1441 0F 

04 

0. bb7b036? 

04 

29J.4bb 

293  .4b  b 

1.000000 

1 

4.0i2 

•O.ll.'c  b2JE 

0** 

0.49110 b  IF 

C4 

0. >037 7 J IF 

0- 

102. 87* 

•>  1  •  4  i  d 

0 .9 0  Jo  1 0 

2 

M.  06b 

0  ■  Id  7  4  2  J.  E 

04 

0.  J  40  )  d  b  CF 

C  3 

C.  1  *  JJ  I  WE 

04 

lO.bjQ 

J.blO 

0.  J419J0 

3 

1  2  •  C7  7 

-0 .333 ?  t  WE 

U3 

0.  32b4b60c 

01 

0. J  J  J2  7  7  1  F 

Oi 

179.440 

44.060 

0.0*9  7«0 

4 

16.129 

0.9-3220-6 

02 

0.2-22 9  7- 1 

03 

0. 2o7J)i7i! 

03 

O7.C09 

13.022 

0.04700  b 

b 

2  0.  lot 

-o  .  100  2  4  7of 

03 
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Oi 

0.4<164j7c 

03 

lU  i.  m 

17.292 

0.0  7b64 0 

6 

24. 1 94 

-O.a’IOO  l  7 1 F 

03 

0.  722-OCOF 

Ci 

0.  7  7d-42>F 

03 

1 1 1.0  74 

lb  .'3d2 

0. 1  39029 

7 

20.  226 

-0.il  bb  J69F 

03 

-0.  bit  3  Oooc. 

Ci 

0. 6  >  7 l 7 7  >c 

03 

2-1.276 

30.  lb 9 

0.1  1  7878 

0 

32. 2bf 

0 . 1 7  J  6  4  9 1  c 

03 

0. bl -7b-6r 

C2 

0.  ld>/t  72F 

03 

10.074 

1  .7  06 

0.0  33340 

9 

36. 29C 
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Ci 
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03 

0.  i 4 31 1 JdE 

03 
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40. 32 i 

BLAt'C  FLAP  AT  STA  JOS 

HA'ADNIC  ANALYSIS  MODEL  AH  -  SoA  SHIP  10J»  T  AAA  CTN  ATT  FlT  861.0  TA  20 


A  J 

HJ 

CJ 

PHI  JC 

PS  IJC 

CJ/CJMA  A 

J 

freoue  nc  y 

-0. 1026  9c9F 

Ob 

*0  .2-1*6  7-6 

04 

0.b0S-9l -c 

04 
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04 

1 l b. 3o7 

1 15.3b  7 

1.000000 

1 

-.032 

J  .2324  t  loE 

04 

-0.32S9J )8F 

04 
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04 

30b.  16- 

1 5 J  .56  5 

0.7  Ibd  1  6 

2 

0.  06  b 
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04 
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Oi 
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04 
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3 
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oi 

0. 2421294* 

C  3 
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Oi 

4b. d  lb 
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4 
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03 
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Ci 
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03 
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b 
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02 
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C2 
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02 
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6 
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03 
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Oi 
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Oi 
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7 
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02 

0.  1 !S7o2oc 

Oi 
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Oi 
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0 
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02 
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C2 
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02 
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9 

36.29C 
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01 
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10 

40.  323 
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HARMON  I C  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  5  V-  165  KTS  n=  1.13  g 

BLADE  FLAP  AT  STA  235 

HAMUNIC  ANALYSIS  MUOEl  AH-56A  SHIP  1  J J9  T  194  CTR  ill  FLT  481.11  tR  4 


A  J 

BJ 

C  J 

PHI  JC 

PSUC 

CJ/CJMAX 

J 

FRF OUfc NC  Y 
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Cs 

<?4 
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Ui 
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OS 

1 1) 3  •  1 47 
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1.000000 
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04 
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04 
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04 
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2 
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OS 
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Cl 
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04 
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3 

14.097 
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02 
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02 
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04 
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C2 

C.22J42j7c 

02 

19  1.167 

14.117 

0  .04857  7 

10 

41.162 

FI Xrn  HUO  FLAP  AT  5TA  13 

HAU  8  IN  1 C  ANALYSIS  Rf'CTl  AM-SoA  SHIP  Ul#  T  199  CTR  1J1  FLT  <.81.0  TR  l 


A  J 

P  J 

C  J 

Pnl  JC 

PSIJC 

CJ/CJMA  X 

J 

FPEwJENC  V 

-0.4  /  3  74  77F 

04 

-0.621C  794? 

C5 

0. 30101 J  BE 

05 

0, o  v Jl d JJc 

05 

154.142 

154.142 

1  .000000 

1 

4.  11  6 

0.2)0  1  1  25* 

04 

-0.  1  lodUl  9F 

05 

U  .  1  J  6  1 2  3  d  s 

05 

279.548 

l  H.77* 

0.2  U099t» 

2 

8.2  3 C 

-0  .4?4  Jt  /IE 

U4 

-0. 52c  7  5 62 r 

C4 

0. 721 3J2 jc 

04 

226.217 

/5  .400 

0  .  IC4504 

J 

12. 346 

-0 , In  7 l 

04 

-0.  o s 4  71  n  3C 

C  3 

0.  1  »  Jo  71  Ic 

04 

200.  iol 

5 J  .04  J 

0  .028430 

4 

16.461 

-0 . 144  3  3Sc? 

04 

0. 5 J20d92c 

C2 

0.144*373! 

0* 

1 77.dd9 

i3.37tf 

O.U  2042  7 

5 

20.  5  7o 

J  .  J  2  5  7  t  7  J  * 

03 

0.4  7 /*»  7  >4 

C  3 

0.  3  7d  i  3  E 

03 

5  3 . / 02 

4  .2u4 

O.UUOi/6 

6 

24. C4I 

-0.6J6o* fc  —  f 

03 

o  •  1.4  3  4  «J  7E 

03 

C.  j7  j7  ^-.2  6 

UJ 

l  5  2 . 4  1 J 

2  l  .773 

0.0002  70 

7 

20. eu 7 

0 .2^5  0.0  3F 

03 

-0.  2  7  5  3  5  J  0  ? 

03 

0.  3d2l 32  *  = 

0) 

31 3.905 

34. 2  3d 

0.0  056  3  7 

8 

12.422 

0  .  »oJ  *c»'4f 

03 

0.  t4  5d5-4 

02 

0.  #  J35J42C 

03 

4.4  17 

0 . 44  1 

0  .0  13042 

4 

3  7.  LJ  1 

0.6654  1  74C 

02 

-0. 292322 6t 

C2 

0.  72  72  3  )  7  6 

02 

336.  JOJ 

)i.o  J  J 

0  ■  0  U  1  U  5  4 

10 

41.152 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  G  V-  165.5  KTS  n«  1.42  g 


fixed  >iun  cmoxo  at  sta  i» 

X4MJSU  ISALVSI  S  "fictl  AH->.A  JH  I  P  1009  T  J»*  CTA  3IJ  PLf  **1.0  TA  > 


A  J 

UJ 

C  J 

PH|  JC 

PS  I  JC 

CJ/COMAX 

J 

FREQUENCY 

0 . 1  d  6  d  1 C  *  [ 

05 

0  .*31  iCl-F 

05 

0.2  i2J829B 

OS 

0.*4(3?5  73£ 

Ob 

2b. 217 

26.217 

1. 000000 

l 

*.115 

0> 

-  J.  1  bo  Oo4  7C 

Ob 

0.  3u3t  151E 

05 

315.150 

lb  7 .b  7  b 

0.7552913 

2 

8.  2  3  C 

-0 . I5l 5*09= 

05 

-0.  1  761  71  8r 

Ob 

0.232  3  11  IE 

05 

229.295 

76.432 

0. *81387 

3 

12.  3*6 

J.U*.UJF 

03 

0.4bHQ3  17* 

Oi 

0.  3.  3.2  j  J  c 

03 

41.993 

2J.H40 

0.0200*0 

4 

lb. *bl 

-O.tJJoti.E 

02 

-0.  222h>ci5c 

02 

0.-.913  J-j/E 

02 

200. dov 

Hi .3  7d 

0.001023 

5 

20.  576 

-  .VU03JM 

03 

-0. 1  J  J*.O*0c 

Oh 

0.  lb  1  3  2  .OS 

OH 

233.660 

39  .2  7  7 

0.0  33  j5b 

6 

2*. 691 

0 . 1  Jj/VJ.I 

03 

0 • 9o  S26  3  7E 

03 

0.97.791 7  = 

Oi 

83.917 

1 1  .4dd 

0.0  .02  7  5 

7 

28. 807 

0.319  )£2d£ 

03 

-0.  b  It  i  7bOe 

C  3 

0 . 0  5  72  9  7  9 c 

CJ 

299.03/ 

j/. id J 

0.013713 

d 

32.922 

0.1119  ItoE 

0* 

-0.  1  *t  7eo-t 

Oh 

0.  1  4  5*55  7c 

0% 

JQ7. I26 

JH.  12b 

0. 034576 

9 

3  7.  C  3  7 

0.150  1  i66£ 

03 

-0. 0  7  ? t>  J  J r 

03 

0.6  7 . J 1 J  it 

OJ 

202.H44 

20.249 

0.0  1**3  7 

10 

*1. 152 

BLADE  FLAP  AT  STA  130. S 

hafiomi:  anu vms  voel  ah-j.a  ship  ioj?  i  39*  cta  jsj  flf  *m.o  ta  19 


AJ 

83 

C  J 

PHljC 

PSUC 

CJ/CJMAX 

J 

FAEuUENC  V 

0.1*9*  S  J2E 

05 

0  .0 1  J*  i  7UE 

03 

-0.  Jfc3952SF 

C4 

0.  Jb9Jdj7E 

0*» 

279.567 

279.567 

0.535130 

l 

*.115 

-0 .2899C27E 

0. 

0.62540J8E 

04 

0.63  7  7  1  3  7  = 

04 

1 1  *  •  6  6 1 

57. *30 

1.000000 

2 

8.  2  3  C 

0 .12*9S9(.F 

0* 

0.  IS3v22  5E 

C4 

0. 2302930c 

Oh 

57.1.7 

19.  0*2 

U. 3  3596* 

3 

12. 3*6 

0.7J9  5141E 

Ci 

0.  1  *99320? 

C  3 

0.  75  19  7  J2£ 

03 

11.651 

2.763 

0.1092*7 

4 

16. *61 

0 .80o*t5lE 

C2 

-0. 5  P  l  J  7o  7  = 

03 

0.53j9*3.E 

Oi 

277.89? 

>5.579 

0. 085106 

5 

20.5/6 

0 . 8b  1  9  t  7oE 

02 

-0.  3t.5j9-.9c 

C2 

0.9  162350  = 

02 

337. 6. d 

56.171 

6.6  1357* 

6 

2*. 691 

-0 . 1  19b5  71E 

03 

-0. *67909  7? 

C  j 

C.  5ol8a2  IE 

Oi 

256.207 

36.601 

0.072767 

7 

28. 60? 

J.3-.27CEJC 

03 

-0. 1 3931 32c 

C3 

0.  3o  79  .1  lz 

Oi 

337. u7d 

*2.235 

6.0  536  3  7 

a 

32.  522 

-0 .  U’O-U  72F 

03 

-  J.  JC 5  701  9f 

02 

0.  129  7  702? 

Oi 

1  .9.lo3 

.l.5/o 

0.6  16690 

4 

J/.L37 

-0  .  lo3Ct5o£ 

C2 

"0.6*  590*  9E 

02 

C.  6  7  30*  756 

02 

255.915 

25.591 

0.60971  5 

10 

*1.152 

BLADE  FLAP  AT  STA  17L 

HAAS  INIC  anJLVSI S  -uncL  AM-S6A  SHIP  1009  T  J9*  CTA  38  3  FLl  *81.0  T*  50 


A  J 

bJ 

CJ 

Prtl  JC 

PS  1  JC 

C J/ Cj  HA  A 

J 

FREQUENCY 

j.noourt 

04 

0 .22 iHtHlf 

OH 

-0.  b  H *a 02 2  7C 

Oh 

0.<»2  >2  J  7bE 

OH 

2 ‘70.60  7 

290.6 0 7 

0.9  b6G4  7 

l 

H.  11  b 

-3.163  1  ibJF 

04 

0.  6 i 7 2 b J h c 

C4 

0.  jj/dJjl: 

OH 

IOh. Jol 

b2  •  1 8  l 

l. 000000 

2 

d.  2  J  C 

J  .2l8  7«4,f 

OH 

0.4  7  hiOiF 

UJ 

0,  22  l  7  42oc 

Oh 

12. lo3 

h  .0  b4 

0. 3  4l)  l  bO 

i 

12.346 

-0  .hh>6JCh£ 

oJ 

0. 1  /41 0226 

OJ 

C.h0JJOh7E 

Oj 

Ibd .096 

0.0  7 JO l 6 

4 

16. 461 

-O.lbO  7  e  3  JF 

03 

0.4  b  703  )0C 

03 

0.44126 >7 z 

0) 

100. 2  >9 

2  l  *ub  2 

0.0  73162 

b 

20. b  76 

-J  .  JhgOh73F 

03 

0.  421^20*;^ 

C3 

0. j  *a2  jJj c 

03 

129. nil 

21.J72 

0  .0  c  304  1 

6 

24.091 

-0 . 1  716  /  7*E 

03 

0.  4c‘joJ‘»'jc 

OJ 

0.  *  Vo 2  7  Mi 

Oi 

110.2 >4 

lb.  7  48 

0.0  7  5  h  h  b 

7 

2a. ao  7 

-J  .0  7S  7>* 

C2 

-  3.  3b  7oi 7 Ct 

0) 

Ot ij / J 

Oi 

250. 7  ob 

32.044 

0.0  bbtfn 7 

8 

32. 422 

J  .  bu  1  j  *.  7t  F 

02 

-0.  1  1 1 e b •«  h c 

Ci 

0.  12  >1  j  Mi 

oi 

24o.ob9 

32.462 

0.0  1  *02  7 

4 

J  /.  OJ  7 

0 . 32  7  J  <  0 1 E 

02 

-  0.  oO  l  o  /l  Hr 

C2 

0.  jabVld  73 

02 

292.210 

29.2*.  1 

0.0  l  JloH 

10 

HI . 1 b2 

BLADE  FLAP  AT  STA  205 

mAPAJNIC  anal  VSl  S  *rO?L  AH-50A  SHIP  1  JOT  T  39*  CTA  343  FLT  *81.0  TA  *0 


A  J 

8  J 

C  J 

PHI  JC 

PSUC 

Cj/CJMAX 

J 

FREnUl NC  Y 

•0 .40  H  b  f  HHf 

C4 

”0  •  29  l  H  *  l  Jf 

Oh 

0. b  7S5H61E 

C4 

U.6h»71 3 Jc 

OH 

116.644 

Uo.o99 

l. 000000 

l 

4.  ll  b 

0  .20  UCH0f 

Oh 

-  0.  4  7o  98-*  *c 

04 

O.b  j  >  *2  #  7E 

Oh 

3J0.H  17 

IbJ. 20 8 

U.8602O2 

2 

0. 2  JC 

-0 .21  70  •  tvf 

Oh 

“0.  oUH/2/ JF 

C) 

0. 2 JIh  #3 it 

OH 

200. 1H2 

66 • 7tt  1 

0.356850 

J 

12. JH0 

0.65b  7  rO 3E 

OJ 

-0. 3bo4b0Ow 

02 

0.  6  5  6  #2  J  9  3 

Oi 

356.023 

0  9 . 1  b  0 

0.1OU65 

4 

1  6 • 46  1 

0 .26 12H12E 

oi 

•0.  4  ^  1 42  1 1 F 

Ci 

0. >21 >0*73 

0) 

300. Obd 

60 .0  1  2 

0.0  80*0  0 

b 

20. b  76 

0. 3101  dtOE 

Oi 

-0. Jbb42HHF 

L2 

0. 3 122 Jlni 

Oi 

Jb  3.4  5h 

bd .40 9 

0.0*6  176 

6 

2H. 641 

0  .  IHHH  .  W 

03 

-0.  3Se7Ht<*E 

0  3 

0.  .2221  loc 

Oi 

290.003 

41  .h2  9 

0.0  65065 

7 

2  a. bC  7 

0.4055*  50C 

02 

-0.2  721  7d/r 

Cl 

O.h  3uil  71? 

02 

Jbo. 742 

H*.b #9 

0.0 0 7* 9 7 

0 

32.422 

-0 • 1  b  b  b  i  b  J  t 

02 

J. 2b442l iT 

u2 

C.  3  J2  9  l  J  >  3 

02 

120. *01 

IJ.HJJ 

0.00*670 

4 

j  7.  Li  7 

-0 . 7-.1  3hI  If 

02 

-0. 33613426 

Cl 

0.  7*21 j;«6 

02 

1  02 . 5*6 

Itt  .260 

0.0  1  1**0 

10 

Hi  .  1 >2 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  6  V-  1C5.5  KTS  n-  1.42  g 


SLADE  FLAP  AT  STA  2J5 

MAtlCNIC  JNALYSIS  HCOfL  AH-56A  SHIP  1009  T  J9A  C  T  R  JBl  FLT  ABl.O  TR  A 


A  J 

bJ 

C  J 

PH1JC 

PS  UC 

CJ/CJMA* 

J 

FREOUENCY 

o.im  utt 

L  3 

•0  .  In  l  7 tone 

Ot 

0.  A«2  »190f 

Oh 

0.41133525 

0% 

111.UA9 

1  11 .6A9 

I.OOOUOO 

1 

4.115 

0  .22  IsC? 

04 

*  0,2  74  /94jc 

04 

0. A5548>3t 

04 

J 09. 12A 

13a. 662 

0.664224 

2 

0.2AC 

-0 . 1  *59  7  9*- 

04 

-o.  bo  Jtni  Hf 

OA 

0.2  J/OwioF 

04 

2J1.173 

6  7.792 

0. 492*63 

3 

12. 346 

0  .0J02  72st 

OA 

-0.  2oO  JoA5c 

CA 

0*  oo iJiNE 

03 

336. J  3l 

BA . J8d 

0 . 1  6  l  4  3  n 

4 

1  o. 46 1 

-0 .  lOA  it  Q7t 

OJ 

-0.64co762c 

03 

0 •  u  lu  ioiE 

ui 

261. AA7 

32.26  7 

0 • 1 09  8 4  o 

5 

20.570 

-0 . 109 A44JF 

CJ 

-  J.  b.  1  *8  /On  9c 

CA 

0.  2 4 >5  *0  7  = 

03 

2A3.362 

AO. 39'. 

0.059706 

6 

24.691 

-0 .3  J37*0fiE 

03 

“0.  Ab  1 04  **  dc 

OA 

0  .  9  >  1  i  j  7c 

OA 

226.821 

32. AOI 

0. 1 20360 

7 

2b.  607 

O.AJ?5  7  7**F 

CA 

-0.  1  IW*  7c 

CA 

0.  A  >  4  J  J  >0  i 

UA 

330.232 

Al  .279 

0 .0  co 14  A 

0 

J2. 922 

0 .1  1 6  4  t  4 Jt 

OA 

-  0.  26CU0ol  E 

CJ 

0.  284  10421 

OA 

29-..  132 

32.6b  1 

0  .009264 

9 

37.  CA  7 

-0  •  79*8  2995 

Ob’ 

J. 9  L  7 3  5086 

02 

0.  1 20*5j7* 

03 

l  11. 397 

1  3  •  1  AO 

0.0  29 40 6 

10 

41.152 

BLADE  FLAP  AT  STA  270 

MA.iJNlt  ANALYSIS  Kl'OEL  »H-5oA  SHIP  1JO)  T  J BA  CT A  Jb3  FlT  ABl.U  TR  26 


AJ 

H  J 

CJ 

PHUC 

PSIJC 

CJ/CJMAX 

J 

FfcfOufNCY 

0  .267.7e7F 

04 

0 . 25  3  l CA JT 

OA 

U • 1016474? 

04 

0.  10*  7>l  l? 

04 

7u.018 

76.018 

0.3  3*019 

1 

A. 115 

0. 131o»  72E 

04 

-0.  1  140435? 

C4 

0.  1  J  Wo  JJE 

04 

323.039 

|61 .330 

1 .00000  0 

2 

B.  2  3  C 

O.IAIJSJIF 

04 

-0.  4  JPdUnt 

C  A 

0.  1 4  10  . >9? 

0« 

197 .232 

63 . 7. 7 

0.7  BO  173 

J 

I2.3A6 

0 . SodO  JAUE 

02 

-0. *  7  7ottn  Afc 

CA 

0.  1 8  5  >  J  7  36 

oi 

2BJ.299 

7J.073 

0.2  33B3A 

4 

Ib.Abl 

0  .230. ‘.33t 

CA 

- 0.  •»  1  J6490E 

03 

J.  *  J  4  7  ))U( 

OJ 

2. A. 1»J 

Ad.UlO 

J.2A2236 

5 

20.  376 

J  .  A  71  A  7  7b£ 

OA 

0.  1 7l 22  7  6- 

OJ 

0.  >  0  7d  > o  7  c 

UA 

16U..16 

26.736 

0.267631 

6 

2A. 691 

J.  A  160  3  701 

OJ 

-0. 22P* J>  75 

CJ 

0.-*  7>l  j  72c 

03 

20B . 7 1A 

2  7.119 

0.2 30  AO  3 

7 

2  B.  10  7 

0.9JJO  1S1E 

01 

-  0 . 46400-*  Ot 

C  3 

0.*O.3W/  = 

UA 

271 . IAB 

33. B9. 

0.2AA37  1 

0 

12.322 

0.31215A7E 

02 

-0.2  t cH8 7 5r 

CJ 

0.  2  A  >nnl  Jc 

OJ 

239. 3AA 

28.1AA 

0.1A9A26 

9 

37.6)7 

0 . 1  3o  3  A  7  It 

02 

-0.  t*4Jo2S- 

01 

0.  lo9l  J97r 

02 

33  7.6  17 

31.762 

0.00691  3 

10 

Al. 1 32 

BLADE  CHORD  AT  STA  10J 

hAMJNIC  ANALYSIS  NOLL  AH- SoA  ‘HIP  1007  t  J9A  CIR  J6J  FLl  ABl.O  TR  17 


A  J 

oJ 

C  J 

PHI  JC 

PSIJC 

CJ/CJMAX 

J 

FUeOUENC  V 

0 .2263i69f 

Go 

J  .229  3J22F 

05 

0. 71407356 

C4 

0. 24 J AA  326 

on 

I7.2B1 

17.281 

1.000000 

1 

4.  11  5 

J.  15821  7. F 

05 

-0.  172*4!  95 

Or> 

0.2  J  •  J  7  7  •; 

05 

J  l  2 . AbB 

156 .234 

0.975142 

2 

b.2  JC 

-0  •  1  7o  3  3C3f 

05 

-0.94  390491 

c* 

0.2 JJ2 J2J3 

05 

tUB.l 32 

69.3/7 

0  #8J2b4  5 

A 

12.346 

0  .AA . jC  53E 

04 

0. 29449126 

CA 

C.**>2dJl; 

04 

3.792 

0.448 

0. 1 152 38 

4 

16.461 

-0  .  HA0A7JT 

04 

0. 714*0296 

OA 

0.  1  *93  J4i s 

04 

151.116 

31  .623 

0.002510 

5 

20. 5  ?0 

-0  .9oA 0  32JF 

OA 

0. *teUl 906 

UA 

0*lJ71uA-«c 

04 

I3A .IUA 

2n  .od 4 

0.044500 

6 

24.691 

-0 .139 JtSJE 

04 

-0. 792569*6 

02 

0.  id  7n2  ♦  i  • 

04 

IB2 . 397 

26.05  7 

0.0  7084  J 

7 

28.  007 

-0  .91  7  51  7o? 

03 

-0. 1 C52  8o nt 

CA 

0.  39  3 l i 

OJ 

18b. UB5 

23.26  1 

0 .0  4l Jl  6 

8 

32.  922 

0  .Al  J0C7bE 

03 

0. 7tl4rtd5: 

CA 

0.  3J2J  7U5 

OA 

62.391 

6.922 

0.0  36694 

9 

J  7.  CA  7 

-J.lu5oel3E 

OA 

-J. f SabCiC^ 

OA 

0.  .30  <J  J  39  = 

03 

238 . 1 7A 

25  .81  7 

0.0  A 36  7  1 

10 

41.152 

dlAPC  CHOPD  AT  STA  176 

hACAJNIC  ANALYSIS  MtOtl  AM-ioA  SHIP  t JO J  T  J9A  CT*  JBi  FLT  ABl.U  TR  A2 


AJ  BJ  CJ  PHI  JC  PSIJC  CJ/UHA*  J  freouency 

0.lo2R«65*  OS 

0.73U25t5F  OA  0.7157039E  OA  O.IOJJuFaS  OS  AJ.BUB  AJ.BOS  0. 612726  1  A.11S 

0.9JS15B3F  OA  -0.lAjJJl6r  C5  O.lbNodJAc  US  302.351  131.17U  1.000000  2  8.2JC 

-0 . 12  1 2  3  7s‘  US  -0.22a  7081e  CA  C. 1331913=  Oj  119.939  oJ.JU  U.76727A  3  12.JA6 

0  .AJA  7  i  7h  fc  OA  -0.  811716231:  Cl  0.a127JJJ  =  OA  JAB. 719  BT.ltlO  0.2A1222  A  lo.ACl 

-0.lldb(2IF  ua  O.JlC'SiSc  OA  0.2AlJo>lc  OA  119. AAB  ii.t'ij  O.IA22A7  S  20.37b 

0.1110  13. t  01  0.111  B22F  OA  0.  11619  7a-  0.  7  1  .AAB  12.2A1  U.OtdAbO  6  2A.C91 

-O.IBOA  573F  OA  0.11C7913E  OA  0.  2117311c  OA  IAB.A32  21.20  7  0.12A796  7  i8.B07 

-0.A1J11B7F  OJ  O.IACJOaIE  CA  0.  IAOA019F  UA  Ij/.ubO  1  j  •  1b  3  O.Otloll/  B  12.322 

-  J  .  5  iA  S  1 79f  02  O.U/bIABF  CA  0.U77267E  OA  92.  310  10  .237  0.0bII68  9  37.C37 

O.J9J9l83f  03  J.29to992fc  02  0.  19iO1a2E  01  A.107  O.All  0.02120  1  10  A1.132 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  G  V-  165.5  KTS  n*=  1.42  g 


HADE  CHORD  AT  STA  US 

HiPAHSIC  ANALYSI  S  MCDEL  Ah-  5oA  <H|P  1009  f  CT  A  38  3  FIT  Adl.O  TR  22 


A  J 

ijj 

CJ 

PnUC 

PSUC 

CJ/CJHAX 

J 

FREQUENCY 

-0 .2074C  US 

Ob 

0  .237  JS4  3f 

L4 

o. be«i 9i 7f 

03 

0.  2  b  J  J  9bd£ 

04 

20.471 

20 .A  7 1 

0. b4*78b 

1 

a. 115 

0.32c 3*2 JF 

C4 

■0.  J  3 l J  82  b£ 

C4 

O.tuS 1 J  Jl  r 

04 

3  1  •*  •  b  6b 

157.283 

1.000000 

2 

8.23C 

-0 . 33  7d  ?C?E 

04 

-0.  1  J8  743  30 

C4 

0.411  KJ2E 

04 

199 • 6d3 

60  •  bo  1 

0.8  BS64S 

3 

12.  3A6 

0. 1  UUt-vF 

0*. 

-  0. 2  U-«i2  J2F 

03 

0. 1 Jblddl ; 

04 

347.073 

ho  .9od 

0. 2910/6 

4 

Ib.Abl 

-0  .d292£24F 

CJ 

0.  4*t8  71  1  7h 

03 

0.  UaJOviS 

04 

131 .1  bo 

26.231 

0.2  7U90* 

b 

20.  5  7b 

J*lo4tS  hhf 

03 

0. 43'*oJJtL 

C  3 

0 . 4o  >2d  1  Jw 

03 

09 • b  2b 

1 1  .bd7 

0.100892 

6 

2*. 1.11 

-0 .«9|  9492? 

03 

o.  ucibise 

C2 

0.  J  72  J 3  JO 3 

03 

17 ).22b 

2  b .o04 

J  .  1 91 7d  1 

7 

20.  00  r 

-0 . 3J1  7<,S:>e 

03 

0. bl lu jm7l 

03 

Q.  b  >J  n  Jxi 

03 

120 • b  31 

1 S  .066 

0.1  27/04 

8 

32.922 

~ 0  •  6*2  0  C  7*»E 

02 

o.6i  1  fj>n 

C  3 

0.  O 1 36  30  7  C 

03 

9  0 . 4  b  4 

10 .717 

0.1  323b  8 

9 

3  7.837 

-0 .278o490E 

02 

-0.  1  <.82  308-: 

C3 

C.  1  b  J 3 2  7 1  c 

03 

2b9 • 3>4 

2b. 9 3b 

O.J  32**2  7 

10 

Al. 152 

81A0E  TORSION 

AT 

STA  131. S 

MAP  ON  I  C  ANALYSIS 

MUOfl  AH-J6A 

ship  1  j jy  r  ij<» 

r  T  R  383  FLT 

481.0 

TR  44 

A  J 

MJ 

C  J 

PHI  JC 

PS  1  JC 

CO/ CJMAA 

J 

FPEdUFNC  Y 

U  .  1955;  HE 

0) 

0 . 29  7  a  2toF 

Ot 

0. 2  8250  7bF 

C4 

O.A1J218aE 

04 

.3.525 

A3 • 5  2  J 

l. OOOOOO 

1 

A. 11  5 

-d  •  5 b 0  1  IC.’t 

Jj 

0.  2 A  Jud'.bF 

C4 

C. 2b J 1 oJd  c 

04 

IU2.9J8 

51  .A63 

O.b09t)2A 

2 

8.23b 

a .539 l .a5E 

03 

-0.2<ib77A2E 

03 

0. Obo9  7bd? 

03 

333.730 

1  1 1  •  2  A  3 

0.160153 

3 

12.3A6 

-J .9126  IA9F 

03 

-d.  3aA691  >,E 

03 

0.  9  7o-*  Jb  16 

03 

203.797 

50.199 

0.2  3o02  8 

4 

Ib.Abl 

d.lJsl  7  726 

03 

d. 7b7(63Af 

C  3 

C. /lol j Jtc 

03 

01.312 

lb. 262 

0 . 1 7a5B5 

b 

20.5  76 

-0 .20d  t  1  lot 

03 

0. 2A295J0F 

03 

0.  Jl  H  <8  7  £ 

03 

130.583 

21.76A 

0 .0  77932 

6 

2A. 69 l 

0  .20  3  1  7656 

03 

d. 3A1 /A82E 

C3 

0. i  i  7b  7a4E 

03 

59 . *67 

B.AL7 

0.096918 

7 

28.  80  7 

0  .  J59CC  IdF 

03 

-d.  7b3bdd  76 

03 

0. 34 Ji JtbF 

03 

29  5.  1  7d 

3  0  .  d  9  7 

0.2057UA 

b 

32.  922 

-u.3761  >226 

02 

-d.  IJeul  7  Jr 

CJ 

0.  IbdJJUE 

03 

2  3a.  lib 

2b. 01 J 

O.u  38  51  7 

9 

37.  L»7 

O.llA  /  CAj? 

02 

-d.  16.1553  76 

C2 

0.  1939«#JE 

02 

305.208 

30.52  1 

0.00A850 

10 

Al.152 

158 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  7  V-  165  KTS  n-  1.6  g 


BLADE  FEATIIIT  ANGLE 

HAS  ION  I C  ANALYSIS  MODEL  Art-  So  A  SrtIP  1009  I  199  CTA  19?  FIT  481.0  TA  11 


A  J 

HJ 

Cl 

PHI  JC 

PS  IJC 

CJ/CJHAX 

J 

FAEUUENCY 

0.8196J77E  01 

0. UNIONISE  01 

-O.m/bS/E  Cl 

0.9dl2l/9E  01 

107. 105 

107. 10S 

1.000000 

1 

9.  C82 

-0.??8?77JE  00 

-0.21  7u5  J  3C  00 

0. J} 12)61?  00 

/Id. Oil 

109.015 

0.0  71916 

2 

0.16  3 

-0.l?dE»8?F  00 

0.3JA2tNlc-Ci 

0.  1 JJJ9J/E  00 

105.955 

55.152 

0.02/658 

3 

12.295 

0.611  IM.t-Ol 

-o.'jSo90ooe-oi 

0. 859I152E-01 

IIS. 677 

78.919 

0.0 17751 

4 

16.12  7 

-0.212JF87E-01 

-0.  Ill7126fc-01 

0.  2  7  75/o  76-01 

211. 118 

9  2 .  o  /  d 

0.005767 

5 

20.908 

0  .2  171  toot -01 

O.-’celSdlf-Ol 

0.  lOa} JJ,£-01 

9  J  ■  2  V* 

a  .099 

0. 00/909 

b 

2  9 . 99  C 

-0  .679 J  F6JE-01 

-0.2e;2A6lE-02 

O.u  7,  )ai/c-Oi 

182.  <.22 

2o  .OoO 

O.U  19027 

7 

2a. 5/1 

-0 . 161  1  7C2F-0I 

o.tY2'jtii  ir-ui 

0.9  7  7JJ}iir.  -  01 

109.  909 

11.799 

0.009919 

8 

12.653 

0  •  2  IN  o  SoeF- 01 

0.  155691  CE-02 

0. 2  9/1/07  ? -0 1 

6  .9  19 

U  .916 

0.0  0  5016 

9 

lo. 715 

0  .•)!/ Jn.E-Cl 

-  0. 25 1/9  7  IE -01 

0.251Y7JJ2-01 

272. 12S 

27.212 

0.005226 

10 

90.816 

SHAFT  HOME NT 

MA»11NIC  ANALYSIS 

MODEL  Art-564  SrtIP 

100)  T  196 

CTR  192  FLT 

981.0 

TA  36 

»  J 

8J 

CJ 

PHI  JC 

PSUC 

CJ/CJHAX 

J 

FKfgUE NC  V 

-0./109£d7£ 

Ck 

-J  .2S(15‘  75F 

Oo 

U.  U*l6*llC 

C6 

0. 11 J7/J1E 

00 

1*3.24  !> 

1 58.295 

i .oooooo 

1 

4.062 

-J.830  If 

03 

-o,  i*2406or 

C4 

0.  162717,? 

0% 

2*0.313 

ns. 157 

0.0 11671 

2 

8.163 

-0  tills  IslL 

0) 

-0. 4227903* 

C) 

O.ol  10112? 

Oil 

223.004 

79.515 

0.197290 

J 

12.24* 

U.171S5/7F 

C4 

0.  1  Sbi*30F 

04 

C. 26  0916}? 

0* 

4 d  .  o0  7 

12.202 

0  .0  Od 19  8 

4 

lo.  32  7 

0  .8  76  1  7  1-.F 

04 

J* 1 2  3)31  Sc 

C) 

0.  1 51 9uJ 9? 

oil 

)  4  .  0  4  7 

10.929 

J.Oso/99 

* 

2U.4U8 

0  •  1  9  1  6  •  C  /F 

04 

-Op  1  )*! ‘dO'yoT 

Oi 

0.  1  >21  <01? 

U4 

3)4 .2 i4 

5  1.090 

0.005909 

6 

24.4‘iC 

J  .l5o7M9E 

04 

0.47?*102c 

04 

0.  5  I  7d25d? 

04 

71.049 

10.216 

0.0 lo 02  1 

7 

28. *71 

0  .dsl  7 1  7jc 

03 

0.  1  J3c 

C3 

0.  d  7 , l  J }>? 

Oi 

1 2  •  V  oO 

l  .021 

0.00281 1 

d 

32.6*3 

J . 1 1 / l < .IF 

04 

-J.  Ia’cniI'j  Jf 

C4 

O.lH/SJlt? 

0<p 

il 6.64* 

15.9  11 

0 .00  >8  7  5 

4 

36.  /i) 

-0 .5779955E 

03 

o. 2cS23 J  7E 

03 

o.o  m/a7i 

03 

1  *  * • 00  3 

15 .500 

0.002050 

10 

*•0.816 

PITCH  LINK  TENSION 

ma-ONIC  ANALYSIS  MOO?L  AH-46A  «MIP  IJ09  T  INN  CT A  19?  FLT  90I.L)  T*  11 


a  J 

BJ 

CJ 

PHI  JC 

PS  IJC 

CJ/CJMAX 

J 

FAEOUENC  Y 

-0  ••*4  1  *«*  IhF 

Oi 

J  .5*7oci6E 

0' 

-0.  4t7493  7f 

0) 

0.t*J4)j|: 

03 

277  .  104 

/  7  7 . 109 

l. OOOOOO 

1 

9.CB2 

J  .  1**2  t  Tor 

Oi 

-0. id*36l oc 

C3 

0.41  ^4  a  >  J  r 

03 

29 l .44* 

195.9 71 

0.421301 

2 

a.  161 

-0 .3208td**f 

03 

-0.  16714  74 F 

Ci 

0.  Ibl 79  JfE 

03 

207  316 

69.17? 

0.602283 

3 

1/./55 

-0  .*38  j4 32F 

01 

0.  1 d  3o 7  )  8E 

Cl 

3. ) ad j3J7E 

01 

lo  1. 1)1 

9 J  . /8 d 

0.0  12607 

4 

1 6. 1?  7 

-0  .  *40c  1 2  Jt 

02 

•0.  o  3SOh  6F 

C2 

0.8  70u2//E 

U2 

227.262 

95.956 

U. 1 93063 

* 

/U.40E 

-0 . 7h24  ‘E*F 

02 

-0.  724 1 4J <55 

CL 

0.  74)  17  J6P 

02 

lH*.*7l 

1J  .9/d 

0.1 6*422 

6 

?9. 59C 

-0.7)01lC3E 

02 

-  0  •  02  )0i**2  * 

02 

0. 4  7ui t m 

02 

214.603 

11  .,J0 

0.2  10)14 

7 

2  a.5  /1 

-0 .2wd*48Tc 

02 

0.  *4fi4oUdc 

Cl 

0.2  l  uijiI  - 

02 

1  6  *  •  2  4  J 

/U.oSS 

0.04/624 

8 

IF. 651 

-  o  •  3  j  J  *5  *  1 2  i 

-01 

U. 2 j4C4  7  6r 

C2 

0.  2 i *J  >  77c 

02 

4  J • U  08 

10. Jl J 

0.0*1912 

9 

Jo. 715 

0.23  14  Ur* 

02 

0. it  3)oO  J  t 

02 

C.  *  ouO  122 i 

02 

*2 . 2  J  J 

i  .//u 

0. l02U2o 

10 

9  0.  el  6 

«IX»P  'IUO  FLAP  AT  STA  18 

MlnUNIC  ANALYSIS  TOntL  Jrt-4ti»  SHIP  l  J  J  1  T  199  CIA  19?  FLT  90l.O  TA  1 


a  j 

bJ 

CJ 

PHI  JC 

P*  IJC 

CJ/CJHAX 

J 

FkEuUENC  V 

0 .3^20  194F 

04 

-0  •  t>i  e  4  9  JnE 

0* 

J. 279o*4lF 

0* 

0.  7 ♦  13d) J6 

0) 

1*7.406 

1*7.409 

1  .OOOOOO 

1 

4.0*2 

0 .1  7c2  7<.t5 

0-. 

-0. 14)1  32  IE 

C) 

0. I4a222 )E 

0) 

2/7.003 

1  id  .301 

0. 196640 

2 

8.  163 

-0 . 7  l*t  7  t  i/F 

04 

-U.  J3lh*6*  : 

C4 

0.  30)a72i: 

Ot 

2uh . 2 1* 

Od  .0  7  2 

0. 1083)0 

i 

12.24* 

-0  •  1  £>42  -‘•t/F 

Oh 

0.  h  l  6  71  343 

Oi 

0.  1  f  h  J  j a  IE 

04 

1  6  6 •  10) 

H  >  .)2o 

O.U  2  3446 

4 

1 o.  i2  7 

J •  4)e  *  704C 

03 

u.  /U7/2CF 

Ci 

0.  JViUM: 

Oi 

*7.04/ 

1  1  .4  14 

0.0  1  li* J 

* 

2  C. 40e 

0 . 1  rf0)S07E 

04 

0 . 1 C :  l  82  3 : 

C4 

0.  2  l  j723-»  = 

0 ♦ 

28 .4  30 

h.  738 

0 .0  29 1 40 

6 

2  H  .  4  4  C 

0.7lO4  2  7)E 

01 

u  •  f  2 1  «  7  0 

Li 

C. 12/41 7 7c 

03 

84. )0* 

1  2  .  76 u 

0.0 1 1 OoO 

7 

26.  )  71 

-0 . 1  l  7  2  *>  4^F 

03 

-0.  U)ho12  )  = 

Ci 

0. 3a2i^2ic 

ui 

202 . 16/ 

32.1/ i 

0.0  11004 

0 

32. 6)3 

0  f  2 ) F 

03 

-0.1  t2*.o26 

C4 

0  .  !  1 2  )  1  )  i  r 

0* 

2h**.6H4 

32.73) 

o.u 1*131 

9 

36.  73* 

0  .6j J34)2E 

02 

-O.HLol  Mn- 

OJ 

0.  4a  *7  >12* 

Oi 

2  7  8  •  0  )0 

2  7. 10) 

J.0UG2*U 

10 

4  0. dl 6 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  7  V-  165  KTS  n=  1.6  g 


FIXED  HUB  CHORD  AT  STA  II 

HA A AON  1C  ANALYSI S  NOOEL  AH-5  6A  SHIP  10J9  T  J.4  CTR  392  FLT  411.0  TR  3 


A  J 

03 

CJ 

0  .  Uo9  <t  3F 

05 

0 • 5194  E40E 

05 

-0*1*192  9<it 

03 

0.5JU32iuE 

05 

0 . 395  3  10  IE 

05 

-0.  380869  5F 

C3 

0.55Jll*lE 

05 

-0.22JIS75E 

05 

-  0.  1844532F 

C5 

0.28 1.315c 

03 

0  .3592  1  16  = 

0<» 

0.YC8667CE 

03 

0. Jo  2*  2  J2  c 

0% 

0.3351 446E 

C4 

0. 2  8S62  4  9F 

C4 

0.4427*9oE 

04 

J  .1 7d  7  2  21E 

04 

-0.U2VO77F 

04 

0. 2llJ99*e 

04 

0.311  I  490F 

04 

0.2  3903  i  HE 

C  3 

a.  3(2  Jba2E 

04 

-J.22d5t*5E 

C4 

0.*C*e003E 

C3 

0.2321 38 »  = 

04 

-0.1139  7  75  = 

0* 

0.  341  7o9  0t 

03 

0*l)d2(*3Jt 

04 

-0.50  36804E 

03 

-  0. 06* 705o8 

C3 

C.  1003709; 

04 

RLADI  FLAP  AT 

STA 

130.5 

HAMONIC  ANALYSIS  MODEL  AM-56A  SHIP  1301  T  399 


PHI  JC 

PSUC 

CJ/CJMAA 

J 

FREQUENCY 

344. /IV 

344. /IV 

0.9  73621 

1 

4.C82 

315.618 

157.80V 

l.uuoooo 

2 

8. 163 

219.571 

73.190 

0.523493 

3 

12.245 

/  •  /  4  / 

1.93/ 

0.065342 

4 

16.32  7 

40.833 

8.167 

0. 080083 

5 

20.408 

32  7.7 1/ 

54 .6^0 

0. 058220 

6 

24.  49  C 

4.394 

U.62d 

0. 036420 

7 

28.  571 

169  .Vi 2 

21.242 

0.041969 

8 

32.653 

1 o j .o89 

IditlO 

0.02*»99d 

9 

3o.  733 

2  39.  / oO 

23.9/tf 

0.0  la092 

10 

40.  el  6 

CT«  392  FLT 

481.0 

IP  19 

A  j 

3  J 

CJ 

PHI  JC 

PSUC 

CJ/CJHAA 

J 

FREQUENCY 

0.15u479oE 

05 

0 .4200  J  7*  E 

03 

-0.  41  9  J  7348 

04 

0.416*463= 

04 

273.788 

273.788 

0.573172 

1 

4.682 

D  .31  79C73E 

04 

0.65341 94= 

04 

0,  72663  16C 

04 

1 15.444 

57.972 

1.000000 

2 

8.163 

0.2028C32E 

04 

0.  1  e  J464  7E 

C4 

0.2734  7628 

04 

*2.134 

1*  .043 

0.376351 

3 

12.245 

0.9720  72df 

03 

“0.2860**  12  E 

CJ 

0. 1 0J9OJ«= 

04 

3*4.650 

8o.l62 

3.1  3d72i 

4 

16.32  7 

0*7*1*  t2*F 

03 

-  0. 1 08666  IE 

C4 

0. 1 3 1 6  3  >18 

04 

235.  Ib8 

4  7  .  J  3  4 

0.181180 

5 

20.408 

0 . 102o  1  eo£ 

09 

-  d*  173722  48 

03 

0. ld*J 18  IS 

U4 

189.609 

3  L  ■*  J  1 

0.1*3230 

6 

24.490 

J.800O5P2E 

03 

-0. 681802  5F 

01 

0.10S2414E 

04 

220.499 

31.>00 

0.14*400 

7 

28.  371 

u  .  2  j  o  3  1018 

03 

-0.25  732  *6E 

C3 

0.  3  866*  J  3c 

03 

318.2  13 

39.784 

0.033209 

8 

32.  633 

0.l3a3C23F 

03 

-0.54l-.2dlE 

C2 

0 . 1  3  1621  JE 

03 

336.854 

37.429 

0.02J728 

9 

36.  73  3 

0.7*224*5  = 

02 

-0.  1  333809E 

03 

0. l*7JJJ3S 

03 

JJJ.244 

30.030 

0.021610 

10 

40.816 

BLADE  FLAP  AT  STA  174 

HASAlINi;  ANALYSIS  M008L  AH-S6A  SHIP  1009  I  J94  CIH  392  FLT  411.0  f A  50 


A  J 

8  J 

CJ 

PHI  JC 

PSUC 

CJ/CJMAX 

j 

fkeuuenc  y 

0.IJO63S5F 

04 

3.262  ItdlE 

04 

-0.613*1  88  = 

C4 

0.6od9 JJoE 

04 

293*0/4 

293.0/4 

0.909047 

i 

4.082 

-3 .2*9  7S63E 

04 

O.CS2luodF 

04 

0. 73*362 1 E 

O'* 

109.844 

54.722 

1.000000 

2 

8.163 

0 .2  334*068 

0«* 

0. 71 34 3928 

C3 

0.2483057= 

04 

lo.oJ5 

5.612 

0.3 J49U4 

3 

12.245 

-0  . 610  7  3  128 

03 

0.3781*  92S 

CJ 

0. 71811 33C 

03 

148.237 

3/. 059 

0.09/C t  5 

4 

16.  32  7 

0.2O78  1  33E 

03 

0. 57*74o*c 

03 

0.61 12 J vie 

03 

70. 123 

14.025 

0.083060 

5 

20.4J8 

0 . 3*32  2d 38 

03 

0.480961 78 

CJ 

0.3  7233*93 

03 

54. 3  30 

4.  >55 

0.0  00*95  5 

6 

24.  4  9  C 

0 .3579427c 

01 

0.5*870*82 

03 

0.3*871638 

03 

89.626 

12.604 

0.0  74 5o 8 

7 

28.  571 

-0.297*4978 

03 

-0.  7  )1434  38 

C) 

0.  13  130  73  = 

03 

2<*  7.  di/ 

30.48  0 

0.10/ 33  1 

8 

32.63  J 

-0.33714048 

03 

-  0. 3*6  0*4  Sc 

03 

0.  OJ3  086  7  E 

03 

2  36 .32/ 

2o.254 

J .0  d2o J  3 

5 

36.  73  5 

-0  .41324298 

03 

-0.c34-.6l  48 

02 

0.4lo0247E 

03 

183.514 

16.351 

0.0  56536 

10 

40.  81  6 

BLADE  FAP  AT  STA  205 

HAMJNIC  ANALYSIS  MODEL  AM-56A  SHIP  1009  T  394  CTR  392  FIT  481.0  TR  20 


A  J 

6  J 

CJ 

PH  l  JC 

PS  IJC 

CJ/CJMAX 

J 

FHEQUENC  V 

-0.BH28  7‘0F 

C4 

-0 . 3459  CM  3f 

O' 

0.  c 22 C 7  3 OF 

04 

0. 7117791c 

04 

119.077 

1  19.0/  / 

1  .000000 

1 

4.082 

0 .3164  P81E 

04 

-0. 54212  54? 

04 

0. 02  8  7  3u  t  E 

04 

300.433 

15J.217 

0.883358 

2 

8.  163 

-0  •  19&  J  < 826 

04 

-  0. 954d5  94E 

C3 

0. 2231 l 7JE 

04 

205.709 

O8.5/0 

0.309249 

3 

12.245 

J  .839  2  852  f 

03 

-0.45394926 

03 

0. 9/jJ *08 c 

03 

329.521 

02.3U J 

0. 1  Jodi  9 

4 

16. 32  / 

-0  «ol<  4  i  tif 

03 

-0.  1  |4V<>*VE 

C4 

0. 1 >32263  - 

04 

2  • 1.946 

4d .  Jd 9 

0. 1 82959 

5 

20.4OP 

-0.661 l  753- 

03 

-o.342dl  9dE 

03 

0.  lo2*/79E 

03 

206. 7  15 

3-*  .452 

0.107 137 

6 

24.490 

-0 . 345  1  64  JE 

03 

-0. >559026* 

01 

0.  *  32  J  * .4  2 

03 

234.591 

33.3 l 3 

J .0 S5o 2  4 

/ 

2 o.  5/1 

-0.422 l 483= 

02 

0.  117011 36 

CJ 

0. 12*i  1*1  = 

03 

109.840 

13.730 

0.0  174/7 

8 

32. 63  3 

0 . 7.S8  7‘MF 

02 

0. 252iC7  76 

03 

0.  331 > /**  E 

03 

73.021 

d  .*»0  2 

0 .0  42  ioo 

9 

Jo.  735 

0.90756  836 

02 

Q.  9  362 J  34c 

C2 

0.  1333  132  = 

03 

45 .d4U 

4.589 

U  .0  loi  l  9 

10 

40.616 

160 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  7  V *  165  KTS  n*  1.6  z 


*LACI  FLAP  AT  tTA  HI 

HAMONIC  ANALYSIS  MLlcL  AM-56A  SHIP  liljl  T  Ho  CIA  392  FLT  901.0  TA  A 


AO 

BO 

CJ 

Phi  JC 

PSIJC 

CJ/CJMAA 

J 

FAEOUFNC  Y 

0 .6  7o  9  4  3dF 

0) 

-0 .2192C02E 

L9 

0.999  7b  J9F 

09 

0. 9 136939C 

09 

119.716 

1 15.71b 

1.000000 

1 

4.  002 

0.26  16  530F 

O'. 

-0.  392H126E 

09 

0. 9312970c 

09 

307. 353 

153.676 

0.0  73603 

2 

0.  16  J 

-l).l725<e2F 

09 

-0.12507916 

09 

0.21  o9olc 

09 

215.992 

71.901 

0.931672 

3 

12.243 

0 .60  1  b  tV3F 

Oi 

*0.  71901  ilfc 

Ci 

0. 9333521c 

03 

310.129 

77.532 

0.189172 

4 

lb.  Ml 

-0.881  56J3F 

03 

-0.115I595E 

C9 

0. 1.502572 

09 

232.569 

96.513 

0.253700 

b 

20.406 

-0  •  90  J  7  loot 

01 

-0. 1  t‘u22.uL 

03 

0. 10J3J  (O'1 

09 

190. 302 

31.730 

0.202509 

6 

2*. 49C 

-j./207;6IF 

03 

-0.  JS2  79206 

C3 

0.  (i2bd  1 1  Jc 

03 

2ud .590 

29.799 

0.166273 

7 

2  0.  t> 7 1 

0.87165376 

02 

-0.9C798UJ6 

03 

0.9116570c 

03 

275.907 

39.936 

0.169675 

0 

32.  6bJ 

- 0  .52609006 

02 

-0.  .1999  1  If 

03 

0.9  1  1  7  .3  IF 

03 

J(j2. 7b 3 

29.190 

0.0  09620 

4 

36.  7  J  i 

-0  .  2  Jt  9  < 30F 

02 

0.6593  7016 

C2 

0.  7009/. .E 

02 

109. 726 

10.973 

0.019190 

10 

40.  6  It 

AtAOC  FLAP  AT  STA  270 

HAANJNi:  ANALYSIS  H CC c L  Am-4oA  SHIP  1009  T  399  CTA  392  FLI  901.0  TA  26 


A  J 

BJ 

C  J 

PHI  JC 

PS  1JC 

CJ/CJMAA 

J 

FREQUENCY 

0 . 33o9  22nF 

C4 

0. 293  1  20. E 

0  j 

0.  1  36  L  2  9  IE 

C9 

0.13  *29966 

04 

102.153 

102  •  1 Si 

0.6  169)5 

1 

9.  082 

J.li»29f2.6 

04 

-J.  1  539503E 

C9 

0. 22  9 l 5o • c 

0* 

316.117 

1  50  •  lo  i 

1 .0  0000  0 

2 

8.  163 

0 .1279SI0E 

04 

-0.5t  79996c 

C  3 

0.  1  0  99  3  JoE 

04 

2 17.009 

72  .361 

u.  7  1261b 

3 

12. 295 

W.2101.C1F 

03 

-0.65  7  71  9CE 

Ci 

0.  7206  733c 

01 

20o. 760 

71.690 

0.323630 

4 

16. J2  7 

J.5770  971E 

OJ 

-J.  73320962 

C  3 

0.  9  131  lloc 

03 

2 31.0  JO 

40  •  160 

0.919920 

b 

20. 6  0  E 

J  .  7  79  •»  5 9 31 

03 

0.  1  5  390  JOE 

03 

O.dJJl  32  3c 

Oi 

loo .0  j 3 

2  7.67s 

0.39o700 

6 

29. 95L 

0 .591  J  79cF 

03 

-  J.  1  99602  bE 

C3 

0.6j39lo3E 

0> 

173.704 

2  7.601 

0.2  70  99  1 

7 

2b. 571 

0.1  799056E 

03 

-0.09229736 

03 

0. 0 JJ220  36 

03 

25b. 2o8 

12.20* 

0. 3  6.097 

0 

32. 693 

0.1.915511 

03 

-0.5B  33  3J1E 

Ci 

0.6  )J3  U  IE 

01 

2bu.l  lb 

2<3  .*5  7 

0 . 2  AbB  7  7 

4 

36.  735 

0.2Jul£61E 

03 

-0.2  Jl2d60S 

03 

0.326111 Jc 

01 

22i .  1  >7 

22.bl4 

0.199926 

10 

90.816 

•LAOt  CHORD  AT  STA  10) 

HAP  AON  1C  ANALYSIS  HOOF  L  AH—  5oA  SHIP  IJJ9  T  399  CTA  J9  i  FLT  981.0  TR  17 


A  J 

B  J 

CJ 

PHI  JC 

PS  IJC 

CJ/CJMAA 

J 

FKEUUtNC  Y 

0.22  36C59E 

06 

J.289J  3936 

Ob 

-0.95U1H06E 

04 

0.2995093E 

Ob 

39 1.509 

391.509 

0.870366 

l 

9.082 

J.2.9/2C7E 

Ob 

•0. 291921  6C 

Cb 

C. 3391 1 3/€ 

Ob 

315.329 

157.665 

i.oooouo 

2 

8.  1  63 

-J.2393C51E 

Ob 

-0.8297963E 

C4 

0.  2  531  7o8E 

05 

199. OIJ 

66.338 

0.7  35736 

3 

12.295 

0.837.  H29f 

J* 

-J. 21009121 

C4 

0. 91 J«922E 

04 

3  56  •  1  90 

66.390 

0.263520 

9 

16. 32  7 

-0.7 2  72290E 

03 

0.1U599lt 

14 

0. 1 3313596 

04 

123.  lui 

29..21 

0.0  30696 

5 

20. 9QE 

0.192  5  5  03E 

04 

0. 1  O5605CE 

C  J 

0.  193559  7c 

U4 

6.029 

1.129 

0.091  71  7 

6 

29 . 9  SC 

-0  .8259  *906 

03 

0.651.9993F 

01 

0.  U. 9  73/E 

04 

1 9  l  .999 

20  219 

0.0  3069  1 

7 

28.  5  71 

-0  .2929  1986 

03 

0.9659/216 

02 

0. 3JyJo5/6 

Oi 

lol . 396 

20.175 

0  .00090  1 

8 

32.653 

0 .1936E76E 

04 

-0.51  52C96E 

C  3 

0.  2  J  32  5  Juc 

04 

395. 9o3 

38.365 

0.059098 

9 

Jo. 735 

-0 .11022986 

03 

-0.2  5999  7 8E 

Cl 

3.239291 J6 

03 

295.069 

29.587 

O.0082&2 

10 

90.  b  1  6 

BLADE  CHORD  AT  STA  179 

MAFMON1C  ANALYSIS  MODEL  AH-SoA  SHIP  1009  T  399  CTA  392  FLT  981.0  TA  92 


AJ 

BJ 

CJ 

PHI  JC 

PS  IJC 

CJ/CJMAX 

J 

FP6UUENCV 

0. 15095CI6 

Ob 

0  .91935666 

0* 

-0, 32  5  52  9  76 

Ci 

C.92J5  J29E 

04 

357.9  73 

357.973 

0,394004 

l 

4,  002 

0.191  6  736E 

05 

-0. 1  8  52b 0 96 

05 

0.  2  3  31  11  36 

Ob 

307. 367 

1  53.663 

l. 000000 

2 

6,  16  J 

-O.looliOtfc 

Ob 

-0.  2094099E 

04 

0.  16  79339c 

05 

187.017 

U2.339 

0,7  10159 

3 

12,24b 

0 .7JJ5C51E 

C4 

-0. 1  99b0  70E 

04 

0.  727 J0J  JF 

04 

399.959 

66.115 

0.3  11919 

4 

16. 32  7 

-0 .6J0OA 10E 

03 

0.  12863826 

C4 

0. 1922855E 

04 

115. 3J0 

23.060 

0 .0  0 1040 

5 

20.408 

0 .200  1  1576 

04 

0. 1  SC09J9: 

03 

0.20J68  JTC 

0* 

9.312 

0.719 

J  .0  00 09 3 

6 

24.49C 

-0.780  3  ’ooE 

03 

0. 2  Cc  7 7o26 

C4 

0.221  3122c 

04 

llJ.o/5 

15.011 

0.094014 

7 

20.  b  71 

0.179  9*296 

C4 

-0. 1  0 1  95o8c 

03 

0.1797213c 

04 

350.798 

99.593 

0.077100 

0 

32. cbJ 

0  .22  J  JClflf 

04 

-0. 1  l  SluOIE 

04 

0.2  5/09  n‘ 

04 

331.881 

3o.67o 

0.1004/0 

9 

3o  •  7  i  5 

0.1  1  37  1096 

03 

-  0.  6  1  9J5J0E 

03 

U.6299J8  9c 

03 

280. 909 

28.091 

0.0/7002 

10 

40, 616 

HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  7  V-  1G5  KTS  n-  l.fi  g 


BLADE  CHORD  AT  STA  255 

MAkiONi:  ANALYSIS  MODEL  AM-  5  6A  SHIP  1009  f  399  C  T  H  392  FLl  9S1.0  TA  22 


A.I 

ej 

CJ 

PHI  JC 

PS  1  JC 

CJ/CJMAX 

J 

EREOUENC  Y 

'  J.21USOOF 

Ob 

0  .^t>4oC  3bE 

04 

-0.iJ59o7lE 

C4 

0.  3^iliJ<>E 

04 

124.972 

325.972 

0.561176 

1 

5.002 

0  .484  oc  12E 

OH 

-0.  501 0255E 

04 

0. 700b6b2 c 

04 

114. 5b 1 

157.175 

1.000000 

2 

B.loJ 

-J  .bc>7  j49or 

Oh 

-0.  lOHJolf 

C4 

o. >7 u&tzie 

04 

1 9 0  » i7  1 

63.557 

0.0  23250 

1 

12.295 

OUHZlbHI? 

OH 

-0  -  o2593  0  5E 

Cl 

0.2b3l22bE 

04 

34b. bJl 

06  .  Jd  J 

0.356979 

4 

16.32  l 

-0  .  Ji  7J07E 

Ci 

0. 12C2o  HI 

Oh 

0.  1  jHl  i  tit 

04 

10b.  Obfc 

21.1J1 

0. 1 7H256 

5 

20.soe 

0  •9  3Lo<7*»F 

Oi 

0.6C6dJ03c 

01 

0. 1 11H275 

04 

33.07a 

5.51  3 

0 • 1 5d6U2 

6 

29.590 

-  J  *  3444  t  foF 

03 

0.  Ul232dc 

04 

o.  lom-tj1. 

Oh 

L  09 •  u45 

15.5/d 

0.1 5. d  5  0 

7 

20.571 

0  '9W»***’0E 

01 

0.  161508* 

03 

0.  Hi  7  3  3  *6 

03 

1 J  •  3  b7 

1.215 

0.1 32970 

e 

32.65  J 

0.UM41JE 

04 

-0.  JCajOI  5t 

03 

0.  1  12323  1s 

04 

143.  182 

30.131 

0.10956/ 

9 

36.  735 

-0  .<»d9  7  l  5e>f 

C«! 

-0.  jodlli  7E 

03 

0.  i  Jab J 64? 

03 

2b9. 721 

25.9/2 

0.05516? 

10 

90.  01  6 

BLAPE  TORS  1 0 M  AT  STA  1J1.5 

HAMONIC  ANALYSIS  “OOEl  Am- 3oA  Sm|P  1  JO)  T  J95  CTR  J <U  FLT  581.0  IK  99 


»  J 

UJ 

CJ 

PHI  JC 

PS1JC 

CJ/CJMAX 

J 

FXEOUEHCY 

0.2)9d;i-E 

03 

J.3y7oE55E 

C<t 

0.3/LJ752F 

C4 

0. J1J9995E 

04 

57.505 

57.505 

1.000000 

1 

9.082 

3.1170S75E 

0  3 

0«211j7oJF 

04 

0.2117035: 

04 

93.  167 

56 .595 

0.911079 

2 

0.163 

0.583JS69E 

03 

-  0. 65893  3.E 

C3 

0. d  7292 19 J 

03 

311.991 

103.960 

0.169/35 

i 

12.255 

0.1J5952yE 

04 

U.33/7I59E 

C3 

0.  UJ3019E 

04 

161.179 

50  .295 

0.2  15/25 

4 

16.32  7 

O.lJl/Cl.’E 

04 

0.  106.772F 

C4 

0. 19503.1* 

04 

50.579 

11.716 

0.3  79  d5  5 

b 

2O.5C0 

J.1J53C75F 

04 

0.219537  75 

C3 

0. 1 Jdiilu: 

04 

9.255 

1.591 

0.265726 

6 

2  9  •  9  9  C 

0 .2565  725E 

03 

0. 2  5522  9  Js 

43 

G .  3  o  1 1 1 9  7  2 

03 

95.050 

6  .yO  7 

O.u  70509 

7 

.0.  571 

O.1255603E 

03 

-  0.  12965  JOE 

04 

C. 1 3325503 

04 

269.96? 

33  .05B 

0.2  53919 

8 

3  2  •  6  5  3 

0 .200  1  02  ir 

03 

-0. 1  00901  9* 

Cl 

0. 20 J 1  V  J  /: 

03 

100 .5  13 

20.05/ 

0 .0  50 509 

4 

36.  7x5 

J • 15  id  t 3yF 

03 

0. 1  55CSy  yE 

C2 

0. 1993599c 

03 

5.769 

0.577 

0 .0  20005 

10 

90.016 
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HARMONIC  COMPONENTS 
CASE  8  V-  204.5 


8LAPE  FEATHtn  ANOLC 

haa-wmc  analysis  <jh  thin  l£0<)  l 


OF  FLIGHT  TEST  DATA 
KTS  n»  1.06  g 


cta  u?  Fir  oo<;.i)  th  ii 


AJ 

MJ 

L  J 

Phi  JC 

PSIJC 

C J /C J*  A A 

J 

FR  1  01.**-  Nt  Y 

OoWIJ/S1  Li 
O.lbiiiGSf  Cl 

-0.64  7i05  )f  U 

o. isoijcae  oi 

340.750 

340.75  3 

i.cOUOCU 

1 

4.  U9d 

-0.l5727*5c  CO 

-C.  1  Ht  J?4i*  u 

U.l‘)7uC68F  00 

21 7.2*6 

lod.629 

0.  100*53 

2 

0.197 

ust-oi 

U.l  It  J^Ul  CL 

0. 121267.  7 1  UJ 

/  /.‘•‘jo 

25.019 

0.06  1/C  7 

i 

l  2  •  4.  9  5 

-0.4  *  >2  1  JcE-31 

-C.iOu*  11  »  -(  1 

0.  4SS  7<,27C-Ul 

206.24  3 

5  2  .  JM 

0.02**.  32 

4 

16.  *9  3 

-o.Yirih*'  '--oi 

0.54cCi9  ir-( 1 

0.  7 C 1 C C 7oc-0l 

12  3.576 

29. 715 

0. 0350  71 

«* 

20.  ‘•92 

-0  .  l>>wl 

O.lctlMn'-OI 

0.2 J  776C2F -01 

1  2  7  .  ♦»  7  cl 

2 1 .2  HO 

0 . 0  1  €  ti  /  B 

2  0.  90 

-0.1247)4  Jt-C  1 

C • 202 1*  !  71  -Cl 

0. 2 )7t 474E -01 

121 .o50 

1  7. id J 

U .  0  1  20  4  3 

7 

2d. 669 

0.  lOoa  J/'t-Cl 

C  •  4.  wCSt1  <  l  -  i  l 

0.2250*2  Jr- 01 

61.11* 

7.6  34 

0.01  10  5  7 

e 

32. 707 

J.ojJULJ.-u  2 

C*  d  j jS jl  1 

J* 1 1 07*05£- J  1 

53.405 

5.9  04 

J . CC  So  34 

9 

3o.  ct!9 

0.22204  1  Ji-CJ 

C  •  7u  1  Is  l  21  c, 

0.  el20<?7oC-32 

lH.il? 

7.413 

0.0041  <2 

10 

40. 9«4 

SHAFT  MOMENT 

W-  IT'  K  /‘.‘I  V'|< 

^O:  cl  ftrt-  J/ii 

Ship  100)  7  472 

CTF  *22  FIT 

609.0 

TP.  36 

3 

a.i 

C  J 

-o  i0  5**2  )r 

0  J 

-  J  ,9  /•#  J  .  Jar 

U  j 

J* 1 1 ( 6 l u4F 

CO 

0.  1522  JOl1* 

05 

-  J  .  *r  4 °  j  v  C»r 

»4 

U.2Hlc229F 

04 
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HARMONIC  COMPONENTS  OF  FLIGHT  7  F  DATA 
CASE  8  V-  204.5  KTS  n-  l.u  g 
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?7?.?C* 

r  S.32 1 

0.05566?  4 

16.575 

-c.iri'ow 

C7 

-J.  7031*37? 

3? 

>.  j*ii?.*?: 

37 

i"  :■.'!* 

.•*.712 

3.37)1(1  1 

?C.**l 

r. **•*«:?•? 

0? 

-.•'.3**7'.!?* 

03 

0  •  3*  5*4'  6  ? 

03 

771. ;o« 

*5.56* 

0.115070  ( 

74.733 

C.l  1  Vf»7l 

0? 

-.7.1*  )«7(,|* 

07 

0. ?*•!*•  *C 

01 

3  10. 054 

»5.**2 

O.O-.O  *02  7 

?*.*.?*. 

C. 71**2*** 

C  7 

0.3*,’<-70«E 

07 

3.7  J>57  :*? 

37 

o<>.i  i? 

6.639 

*.l’7*S7  C 

’7.  1*8 

“C.7  (****?£ 

C2 

0.7/7**>9* 

07 

<3. 7*761111 

03 

103.77* 

11.670 

0.u:.*070  5 

7*. 130 

-f  .  ?*?!«*** 

C7 _  0.272(0*3* 

07 

o.?7*-im 

0  5 

•if  .371 

3. *01 

0 . 0*7*.*  0  If 

*1.77? 

RLADC  CHORD  AT  STA  174 


AVUOSJS 

KOOfi  AH-*  6 A 

SHIP  1009  T  *69 

CT4  763  'IT 

604.0 

n  4? 

AJ  _ 

_ _ ax _ 

_ ix _ 

PM  IJC 

»4«Jf- 

fJ/fJMAt  J 

_ FACOUCMCT  . 

0.31*17*21  Cl 

0.477*379*  0* 

0.20*0656* 

05 

0.208*005* 

05 

79.29* 

7P.29* 

1.000000  1 

4.132 

.0.12397*6*  C* 

0.252*783* 

0* 

0.281**71* 

06 

63.956 

31.978 

0.135056  2 

8.264 

0.6(37034?  01 

-0. **721*1* 

0* 

3. *613651* 

0* 

262.697 

93.566 

0.273274  3 

12.367 

0.1012749*  o* 

0.103(6*11 

0* 

0.14*27*** 

0* 

*7.278 

11 .819 

0.071679  4 

16.579 

_ -0.773*3IM_03._ 

-r.4ri772TE  05 

0.fcfa09*97fc.  03 

—  208.605 _ 

_*l.72L 

0.047272  5 

70.661 

-0. *1393071  O’ 

o.:'2c***oi 

03 

0.22733*** 

03 

10*. ICO 

17.350 

C. 010911  6 

2*.793 

0.7*4O!»f.3£  03 

-0.*5«*25ir 

02 

0.3983735* 

03 

3*7.538 

*9.6*6 

0.019116  7 

28.976 

0.646*652*  C3 

-0.4**160** 

03 

0.7BC**9eE 

03 

325.368 

*0.(71 

0.0378*0  6 

33.058 

-0.214224TC  07 

O.M77P71C 

07 

0.729»5*V* 

03 

1C7.069 

11.6*7 

0.035C22  * 

37.190 

-0.12955401  0? 

0.217*125* 

C3 

0.2162973* 

03 

93.402 

9.3*0 

0.010*75  10 

*1.322 

OLADC  TORSION  AT  STA  111.! 

NA9P0NIC  ANALYSIS 

PO«fL  AM-56A 

SHIP 

1009  T  *69 

CTt  763  FIT 

606.0 

T6  66 

*  j 

_  *  J _ 

_  Cl _ 

-0.2693*16* 

03 

0.16772«*f 

04 

0.17665*01 

0* 

0.2*39*40* 

0* 

-C.l 19511 2* 

C* 

0.16*4(33* 

03 

0.1209262* 

06 

-0.227*612* 

03 

c.re**c7«* 

03 

0.3685518* 

03 

-0.2782*63* 

03 

-0.63*8*04* 

02 

0.2656209* 

03 

-0.64«:i7*L 

ai- 

-0.1612632* 

03. 

_ 0.6079761*. 

C3 

0.1*07*7*1 

cs 

-0.(2577*** 

02 

0.6562014F 

0) 

0.1031**** 

03 

-0.3371362* 

03 

0.3375762* 

01 

-0.178736** 

03 

0.4566331* 

02 

0. *903677* 

03 

-0.17513*7* 

03 

0.1767369* 

02 

0. 1 1*1*4®* 

03 

-0.1713604* 

03 

0.13*509** 

02 

0.1719074* 

03 

_ PHI  JC- 

C  J/CJWAA _ 

J 

_ FAf  0UENC9 

*6.465 

66.485 

1.000000 

1 

4.132 

171.226 

•5.613 

0.696*15 

2 

8.264 

128.130 

42.710 

0.15179* 

j 

12.347 

192.672 

48.218 

0.117166 

4 

16.524 

106. CSC 

_ 33.206  . 

—0.2742  LI _ 

* 

20.661 

246.95? 

47.625 

0.266557 

6 

74.74S 

287.019 

41.003 

0.1**736 

7 

26.926 

111.377 

13.922 

0.201301 

8 

33.058 

167.860 

16.651 

0.073561 

4 

37.190 

175.512 

17.951 

0.070570 

10 

*1.322 

ILAOI  FEATME*  ANQLt 
H*M-V||t  ANAIVS1S  PTUK  (M-464 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  18  V-  118.5  KTS  n«  1.12  g 

.IK  ll-HI  AM*  IOC5  *  434  f*P  4)4  HI  f 04 .0  7»  ){ 


- rj - 

»J~  ■ 

- -  CJ - 

•*•1  jr 

'  *SIJC 

tcJ/cjmax  _ 

T“ 

"  FAEQlfAfT 

c.-;«t«(44*  ci 

>'.41044367  Cl 

•3.2634  74  3*  )t 

3. *(777761  31 

ijr.f"? 

327.247 

1.333333 

t 

4.C5E 

cc 

-3.110663.6*  00 

fl.ll.3Sf ft*  fl(. 

222.407 

111. 743 

0.011577 

2 

B.!4f 

-C.545 IPPIf-CI 

-P.3**?6.»4*-0| 

fl.e,.44ficf -oi 

7lfl.cn 

7f  .f  70 

0.017470 

1 

12.744 

•.«HIFHtr-C2 

-0.2i«Ffll«'F-)l 

1.77*4  726(-)l 

}C9.*22 

72. lit 

3.  3  35631 

4 

16.7*1 

■  0,1  ’CJi  f  5F-Ci 

i7.t?3‘:*or-ct 

0.  VCP/14*-0t 

70.405 

4. flit 

0. 007748 

r 

20.452 

r  .l«?l'2.**-CI 

-0.1f*77f7*-02 

0. 1  75424  7!  -0  t 

34  5 .50  2 

57.650 

0.0175*2 

£ 

24.450 

-r.l '*,i?*«*-CI 

*3  •  1*7/  *?**-Pl 

3.2  3  7600  |  €  •  71 

125.  M7 

17. 44J 

3.  334573 

7 

2*. 1*5 

C.7C”4*4*-C2 

-H.11S*471*-07 

0.77l7t2«F-02 

375.il* 

*1.514 

0.0015*7 

t 

72.  >er 

-t  .67M4372-C2 

-  3.il  rrt  f*r-04 

O.f  >4flC00E-0? 

I.3C.746 

73. Oil 

n.oiit2ifl 

c 

3*. (PS 

46C7.  -C2 

•  3.J74l44<*-('7 

0. 36600U l * • 32 

3 10 .f 74 

1 3.047 

7.333753 

n 

4  3.404 

SHAFT  MOMENT 

A\*L»$IS  *»f*reL  *ll-»44  JHIP  1 00  i  r  4*9  Ct*  736  FIT  aJ4.0  T»  36 


*  J 

-J. 7-3476  32*  04 
-d . 16418  75F  C5 
•O.HiAAVl'E  C4 
J.liriMF  04 

02 

Cl 

o.“;j4f«ci  o) 
J.12  364I-.F  03 
“J  •  *■*'•  I  7  .’If  03 
*C«H.T?lnlE  03 
-O.IJOi-WC  0) 


f  J 

CJ 

PHIJC 

PS  IOC 

CJ/CJNAX 

J 

PAEOUfNCV 

O.ISIjI  ddr 

C» 

o.xiioiriE 

0* 

106.434 

106.434 

1.000000 

1 

4.098 

0.146  1674! 

04 

0.1333/16: 

04 

234.602 

III. 151 

0.031145 

i 

8.  197 

u.2l2«ol3* 

C5 

0.2112H14E 

05 

273.160 

91.050 

0.367061 

3 

12.245 

0.*65  >354* 

(3 

0.2  f  ll  1  3^4 

w3 

106.056 

27.015 

0.004B14 

4 

16.393 

0. 3ut*f  7  IS 

04 

C.6Uiol7E 

0. 

143.641 

26 .724 

0.106606 

5 

20.492 

0.  I«  5»42  3! 

02 

0.  12177.2* 

01 

364.222 

59.670 

0.0  15898 

6 

24.590 

0.414)463* 

04 

C. 4202434* 

0. 

234.417 

39.202 

0.072333 

7 

28.6(9 

0.146.001* 

J- 

0. 1 V*  1  >.  j.4  : 

03 

106. 600 

13.662 

0.0  26532 

8 

32.787 

0.13S1F71F 

Ct 

0.1.23  >742 

03 

104.404 

ll.65o 

0.0  24610 

9 

36.865 

0.6CI.1016F 

63 

C»  6 .1.4  /  »  *  2 

Wl 

120.42* 

12.043 

0.0  10066 

10 

40.464 

PITCH  LINK  TENSION 

KiRIVNlC  73.21  VS!4  P**  FI  7>— 63* 


SMP  1004  T  460  {fr  4’4  (IT  694.0  7*  ll 


-7.M5IF48*  C’ 
-r.»«»ji4sr  C3 
1.1251311*  CJ 
•7..7»1M45f  C2 
■0.74I45IOF  C2 

3? 

-C.ltt,45,r  C2 

r.irtcipor  0? 
i.stmz*'  ji 
■o.’njpfic  02 
■  c . 4 1 f ; j toF  c? 


-M. 1000*41*  03 
-  1.7 11660 ’f  0? 
-n.i'6rr?iF  ci 
-0.4l5C7*7r  02 
->.5t)-.86ir  3? 
».?33*41Gr  Cl 
O.I07t*7**  0? 
I.DBiJii*  j> 
-i.irriii*"  r> 
-9.*’|0l47r  01 


0.U47714C  13 
0.I437TTK  03 
0.|0|4”5F  03 
0.*P!24I  *E  P2 
0.17i>461lC  0? 
0.16  34795*  0,7 
0.1*71704*  0? 

0? 

n.?'.11«79*  3? 
0. *23*114*  07 


PH  JO 

»StJC 

CJ/CJMiX 

J 

rAC'.iKcy 

It). *3! 

213.8)5 

3.91  328* 

1 

4.  icn 

.774, *74 

134.737 

0. 3167)5 

2 

8.16  3 

2H.C93 

*7.399 

I.OOOPflC 

1 

12.245 

235.155 

75. POO 

1.24476 2 

4 

13.. 143 

24 ’.0,73 

48.605 

0.29124* 

c 

7C.4>-7 

170.(43 

28.474 

0.974726 

t 

24.650 

43.51C 

6.27) 

0.07474? 

1 

»#.*49 

7* .53  0 

9.(70 

0.0704ft 

$ 

12. 7*7 

277.4*2 

74.716 

0.153510 

c 

16. 0(5 

14  1  ,;?c 

15.124 

0.215977 

1C 

40.4*4 

FIXED  HUB  FLAP  AT  STA  11 


HaI  *f  •!  K 

«  ">Cl  44-5M 

SM*  1004  T  469 

376  014  FIT 

3.34.3 

7*  1 

— . SJ 

'  *J 

CJ 

Pm  1 JC 

P5JJC 

C  l/CJMA* 

J 

P4FC1  *7fv 

-J.4*7f  »1** 

C4 

0. 4  1*127  If 

Cl 

9.1  CM  Hr** 

M 

o.iriotco! 

OS 

P  •>.4?7 

p4,931 

1.90900C 

1 

4.C'0 

0.2124645* 

04 

-•1.74  71644* 

iH 

0.33  39*43? 

US 

717. *20 

148.413 

3. 16)802 

2 

*.  1*7 

“J. 1(58*33 

3* 

—9 ,401*11 7* 

C4 

0.4426446* 

04 

275.1(1 

81.727 

O.414ICC 

1 

12. 2*5 

-0.9  10314  r 

0’ 

-•>.*74*414* 

r% 

fl.l.,4orfllF 

ns 

777.173 

*4.794 

P.177474 

4 

16.  *41 

'  ~  c. 1*438124 

O’  ■ 

-9.*3'3  744r 

OS 

0.i"«412OE 

01 

507. C47 

5*. 609 

>, 715314 

• 

2  ).  4*. 2 

—  3.1*  274144 

:> 

-  1.4<.<-*C*2* 

01 

0.4>>r.77’4* 

ni 

279. 4J* 

4t.57t 

O.9179«0 

3 

74. '90 

C. 4*6*443* 

c? 

.1.4626476* 

r\ 

0.1  32**4  3* 

01 

79.311 

11.177 

0.946111 

7 

2  (.*(9 

C  .9/4*5  26*- 

C2 

1 .32  7/  6  I9r 

OS 

0.14C6CI 3* 

01 

34.156 

9.270 

0.031344 

( 

1’. 7(7 

;.l  44  :477* 

3! 

1.3517247* 

3? 

0.1*31774* 

01 

l ’. 304 

1.42  3 

0.014444 

4 

16. **5 

-C.->*  *3  63  Cc 

C7 

9  ,44  7441 4* 

c? 

0.1  C4  3704* 

03 

1*7.114 

15.411 

1.P10774 

1C 

4C.494 

183 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  18  V-  118.5  KTS  n-  1.12  g 


men  hu»  chom*  at  sta  i» 


WC^lC  AMLYjlf  Ktllfl  66-564 

SHF  1)34  T  4(9 

(T»  474  H  T 

*34.) 

T*  3 

-  »J* 

-  „3 

n 

*1  1 JC  ' 

MIJC 

CJ/CJin 

J 

FAMoMr* 

C.555366C* 

cs 

C.VC1U6' 

c i  i.iatmir 

C5 

o.Meum 

35 

67.0(5 

(1.065 

I.OOOOOC 

1 

4.5(6 

c.K  4S2.**r 

J*  >.7|1«411( 

14 

d.r  1  175512 

>4 

H  1.(5* 

J1.C28 

>.  14554  ) 

7 

4.147 

c./t'cnr* 

ca 

09 

6*.tll*77(* 

04 

78 *.97? 

44.441 

0.111047 

* 

12. 7r5 

-c.i  u*<c»r 

04  1.1475*C0* 

C4 

C.7IC141I* 

04 

127. <42 

1C<  *73 

0.024474 

4 

1 6. 74) 

— 7TiM<v?r 

ei — -xjiuinr 

31 - 

)i*?973rtSJ 

31 

•‘  311.325  '  '• 

(2.2)6 

— •  ).)>)74( 

...  j 

•■•C.447 

0. 4116715* 

0?  -1.101714* 

r 4 

04 

773.  5(1 

45.404 

O.OI775I 

6 

?4.5‘0 

-c.it  i;«sif 

C4  -<1.U»(77|* 

04 

0.15491786 

04 

77-i.l?2 

72.7)3 

P.014747 

7 

26.7(4 

-r .i  u****« 

Cl  *.|)A-HAI* 

>4 

).l  >9)4796 

>4 

V  3 .242 

11.655 

).)I78!( 

6 

37.7P7 

r.t  **  i8i»F 

c’  -o.n*u4Af 

07 

0.’4C4658f 

11 

*•*4. tit 

32.777 

C.004I 7! 

4 

36.6(5 

-c.2<;i»iif 

o»  •r.iaiACur 

01 

o.imuv 

93 

748.362 

75.636 

0.001702 

ir 

4C.4J1 

IIAPC  FLAP  AT 

STA  17% 

wr  •-s' i"  analysis  *121  A'—'jtk 

SM« 

l  US  T  4(« 

f»*  414  »LT 

6)4.0 

T*  40 

1.1  “ 

—  .  -  . 

‘  ‘"J 

cj 

Pl.'Jf 

•sue 

tJ/r.iHA« 

J 

r*(ou' m 

f.-»4f(447r 

C4 

C4 

-1.546»f(s<- 

C4 

0. *4(04*51 

04 

315.742 

315.762 

I.COOOCC 

1 

4.(45 

-  :.7C,4717« 

34 

1.83466.946 

33 

3. .'5  70*7.7* 

34 

14.1.  >77 

(1.(63 

0.599394 

7 

8.15  7 

C.4(444?(* 

CJ 

U.l«»IVi« 

04 

0.1  177*541 

04 

7<1.(7» 

23.174 

0.  146644 

* 

12.295 

-P.144<6#*0 

Cl 

-0.7»f  1431* 

ri 

0.**t|  1.104* 

01 

712.r4« 

53.075 

0.08*74  4. 

4 

1 6. 353 

-3.12U748* 

3» 

-l.llTHSK* 

31 

3.3*91  ll*f 

31 

149.131 

14.947 

3.070754 

c 

7C.447 

-•:.14<-*577* 

c* 

-o.«r(«».<*5( 

PI 

01 

741. *7F 

47.730 

0.175704 

4 

74.550 

C.17P43741 

C  7 

-0.17675144 

PI 

0.1:|6'-P2« 

01 

349.62? 

*9.469 

0.074.791 

7 

,  78. * (9 

C . J4rC6 1(fc 

31 

).  73M.4  76* 

3) 

3.77762  39? 

33 

6  1.773 

7.97? 

3.15644  7 

4 

*  *  17.7*7 

C.'.4r4r44F 

C7 

9.4747714F 

01 

0.41.571936 

03 

64  .144 

7.355 

P. 09*575 

4 

16.8*5 

C.6t*«1C7f 

C7 

n.TWioir 

Cl 

0.71341726 

O’ 

74 .*25 

7.497 

0.0470*7 

ir 

4  C. 594 

8 LADE  CHOK0  AT  STA 

l.'% 

rt«4»**MC  ANALYSIS  N:iP6V  AM-56A 

SHI*  1004  1  469 

CTR  634 

*LT  604.0 

T*  42 

*J 

6  J 

CJ 

. 

(HIJC _ 

(ST  JC 

CJ/CJNAX 

J  - 

FREQUENCY 

o.2«i;o*oi 

06 

0.4*70*6*4 

0* 

0.1*2*6*64 

04 

0.1**((1?C 

05 

75.576 

75.526 

1.000000 

1 

4.04* 

O.I**04ifC 

0* 

0.22312641 

04 

0.;C653*JC 

04 

44.509 

24.745 

0.154132 

2 

8.1*7 

-0.147  34  6  24 

03 

-C. 4(4J531C 

04 

0.46*57516 

04 

266.275 

89.425 

0.246169 

3 

12.2*5 

0.1*0)5754 

0* 

0.12*50316 

04 

0.18645746 

04 

62.026 

10.507 

0.095008 

4 

16.393 

_  -0.l»02lh4f 

0* 

_ -0.3*6**S*6 

02 

0.1102:966 

04 

_  162.  C61  _ 

36.41? 

_  0.C554S1 

* 

20.4*2 

0.419421*4 

07 

-0.20319(76 

0? 

0.7091 5( 36 

C? 

343.349 

57.225 

0. 003*66 

6 

24.5*0 

C.?*24C2*t 

03 

-0.2*771*01 

07 

0.35344317 

03 

355. *1* 

40. *31 

0.017772 

7 

78.684 

0.  IPP2P14F 

04* 

-C. *2 146044 

0? 

0.17*56966 

04 

320.6*5 

40.082 

O.Ct.5149 

e 

32.747 

•0.2*1023*6 

C3 

0.47016431 

0) 

0. 53675276 

03 

114.723 

13.247 

0.0774.64 

9 

36.C65 

-9. 36611*64 

0? 

0.87313106 

0? 

C.*  106  3716 

u? 

113.72! 

1 1 .37? 

0  .004576 

10 

40.484 

•LADE  TORSION 

AT 

STA  111.1 

HARMONIC  ANALYSIS 

MOHEL  AN— 56A 

$Hl*  1009  7  469 

C 1*  9)4  *17 

604.0 

IR  44 

1 J  _ 

_ _ 6J _ 

CJ 

.2  HIJC _ 

-J1S1JC _ 

f  j/r.miy  _ 

_ j 

_ -FREQUENCY 

-0.(01*7076  0? 

0.1*5466ir  04 

0.14676496  04 

0.2I3M78E  04 

43.347 

43.347 

1 .000000 

1 

4.0*8 

-0.1l6««*7l  04 

0.2*5*1754  03 

0.12236446  04 

166. *1? 

83.246 

0.577322 

2 

8.1*7 

-O.UOSOS9*  CJ 

0.41471704  03 

0.44469366  03 

111.156 

37.051 

0.707985 

3 

17.2*5 

—0.337*65 26  C3 

0.411  **'191  0? 

0.33510724  03 

172.9)6 

43.234 

0.15672* 

4 

16.343 

-0.«26®3fr0E  03 

0.363*6)36  01  ... 

0.6403*776  03 

145.374 

29.075  . 

0.29949  5 _ 

_ 5 . 

- 20.492 

—0.17039616  03 

-0.624655)6  03 

0.64747((C  03 

254.742 

42.457 

0.302825 

6 

24.590 

-0.364*306*  0? 

-0.32013(74  03 

0.37245'.*6  03 

763.126 

37.589 

0.150813 

7 

78.689 

C. 153*6*0*  0) 

0.57152646  03 

0.54l9065r  03 

74. *21 

9.36* 

0.276(34 

8 

32.7C7 

-0.10237101  01 

0.12775016  0? 

0.16395724  03 

128.(16 

14.313 

0.076661 

4 

36.665 

—0.91)1*166  02 

0.1 1952096  0) 

0.15041166  03 

127.380 

12.738 

0.070347 

10 

40.464 

18k 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  19  V-  121.5  KTS  n-  1.26 

HADE  FEAT'IEA  MlfiLf 

r  AWIVSf'  A<--46*  <6|*  KC4  t  469  (»r  17)  »lT  634. 3  T* 


1J 

"J 

omjc 

“SUC 

*  J/CJP6* 

J 

*K70l'7r* 

•VJ;i*ll4*  Cl 

c.-.iie*S6*  ci 

-.i.2i»5*»*.«;  ,ci 

0.4S ’-1*426  01 

5*0.554 

31C.959 

l.onoocc 

| 

4.1*2 

-O.i*  >*161*1-0 

-<1.47*24»4*-0l 

O.I2IHC4*  00 

7  29.222 

1  14.611 

3.325434 

7 

0.764 

1.4144C9<.6-C7 

o.j*«?462C-Oi 

171.C04 

57.00* 

0.0)4644 

% 

17.147 

-0.4 11*74  7*-C? 

-i.»in«»iF-<*i 

o..’im  inif  -oi 

?sr.4*4 

74.741 

0.004414 

4 

16.420 

~c.4c?i56  7<:-97 - 'o;imoi?«-i*i 

0.1 782104  * -0 1 

I0r  .444 

21.291 

).  >3361* 

c 

7C.76I 

:.l4314«t*-31 

n.l«2tf*6*-Pl 

o.*j‘;4i40t-oi 

6* .’25 

1 1.300 

0.007597 

# 

74. 741 

C.?4?*4??'-C2 

«.»7*»5iCC-CI 

0..’7515«0£-01 

04.412 

12.111 

0.005676 

? 

20. *76 

•C.  1  2*  *5C6*-C1 

!,.t*6'*45*"-i;i 

O.VM*4t«-(,l 

127.102 

15.0011 

>.  >1422* 

f 

13. 554 

-:.?4»t6i46-3? 

1.17419746-61 

o.t?i7»?9C-oi 

103. ?** 

11.477 

0.007542 

C 

17.140 

C.'l«ot**-C* 

6.iii7?i4f-ot 

0.1  117714*  *0| 

07.  C5? 

0.705 

0.007777 

1C 

41.177 

SHAFT  1*0‘1ENT 

hlUV.IC  A  i# ITS  19 

<Ml1*l  4H-36A 

!rtl  A  1001  T  .*9 

CTO  TTO  FIT 

*04.0 

TA  36 

*J 

C  J 

»MI  JC 

PSIJC 

CJ/CJAAX  j 

FAFQUEACT 

-0.7l26i-.Jf 

04 

-J.Jjfc  77  211 

w5 

0.6PC4H74* 

c» 

0.74.2.171 

0> 

122.7*5 

122. TI5 

1.000000  1 

6.1)2 

J  .22  7  7C  oil 

03 

-U.11156J26 

04 

0.11  16^)4* 

J# 

241.536 

160. T6I 

0.015941  2 

(.266 

0.6l46J5or 

0-» 

-0. 172-.46  If 

05 

0.16.4  •  ->•* 

0$ 

241.926 

9T.304 

0.260409  3 

12.797 

-0.ll6lit4« 

03 

J.4L230B2F 

02 

0.12292651 

01 

160.497 

40.224 

0.001721  4 

16.529 

-0.720  3  l»5f 

04 

0.1.447*717 

Cl 

C.  7204.7  7* 

w'« 

179.007 

35.461 

0.10096*  5 

20.661 

0.760<)«  J9f 

OJ 

-0.71674077 

0? 

0.7772 7421 

01 

353.412 

54.73$ 

0.011050  6 

24.793 

0.2J7J100E 

C4 

-0.  J046J527 

C4 

0.3J.UOI* 

0* 

707.924 

43.983 

0.0  5406*  7 

21.92  6 

•S.I27lt  74C 

04 

-  0. 746u65  0; 

C2 

0.122617.1 

O'* 

1*3.01* 

22 .877 

0.317198  • 

33.C5C 

-3.2360. 141 

04 

*3.14  716  7  If 

04 

0.2731  I.J? 

O'* 

14-.. 461 

16.351 

0.035447  9 

37.19C 

•J  .124.'  1  J/t 

07 

0.  J7  7u2«2F 

C3 

0. 3  7 />  71  *i 

01 

100.207 

10.021 

0. 005566  10 

41.722 

FITCII  LINK  TINS  ION 

m*<  *  I*  6NMV5T8 

»opCl  46-46* 

JMF 

1*305  T  464 

f*P  TTO  *1 

*  604.0 

t*  ii 

"  *J 
;.7t«<9?6« 

32 

-  -  6  j 

CJ 

P7-IJC 

PSIJC 

rj/ejMi 

J 

FPfr.i.*ncv 

-0.1  I*C7>1« 

0* 

-0,174‘4’ir 

01 

0. 1(026796 

03 

727. *04 

277.504 

0.951665 

1 

4.11? 

C.1C17894' 

0  3 

-0. *837471* 

02 

0.1769148* 

03 

311  .*17 

17  5.756 

t.ooiort 

7 

6.7*4 

;.ifi,45jr 

:: 

-  3.14*3914* 

31 

). 145)659* 

33 

27  3.744 

5C.750 

0.P106C7 

? 

17.557 

-0.5*16172* 

0? 

-•1.75461571 

02 

0. 45617*1* 

r.? 

7.55.444 

56.486 

0.194046 

4 

17.. 47<> 

- =r;4T4T54Ff 

cr 

■-0.6»C4CC4* 

f  2 

O.f ’21124* 

02 

<7  *.656 

53.139 

0.353341 

t 

20.661 

;.i :ii4tof 

37 

- 3.ir4C65»* 

3? 

3.41246316 

>2 

J'»4  .  *  Jf 

45. •'71 

0.ll176t 

6 

74.351 

C.lf<w4|6* 

C7 

0.67<"ico* 

01 

0.I175C16* 

02 

'35  .  J 69 

5.610 

0.077.653 

7 

78.526 

-C.lf  >1117' 

C? 

-*. 1*6711?* 

9C 

0.IC2I  167.  F 

02 

16  1.11! 

27.639 

0,057067. 

f 

3 1. Cr  * 

-C.l*i:j4*7 

3> 

-).3)..)65«T 

37 

3.  17  377  )3* 

3? 

0  >P.)12 

76.448 

3.7)164? 

1 

17.190 

-0.1541466* 

C2 

—  -1.61*1 17  ?6 

01 

0.  lr  •6-5C96 

07 

I45.0I6 

19.302 

3.7C1215 

1C 

41.177 

FIEFfl  'IDS  FLAP  AT 

STA  11 

►Itv-vil'  *931*515 

*n:n  »?-**» 

SHF 

CT*  77C  FIT 

604.0  T» 

1 

* . *J - 

— - - 

. .  6  J 

CJ 

O*  IJC 

PSIJC 

C  J/CJ4AF 

J 

FICOtf  FC.V 

C,1 85116 C* 

04 

-r. 3*1*174* 

C4 

0.11317016 

03 

0.II63C94 ( 

05 

107.250 

107.750 

1.000003 

1 

4.132 

:.4:i:«ii* 

34 

—  )• 17*4  *9’6 

34 

0. *1767641 

04 

370.695 

1*0.447 

0.414111 

7 

2.274 

-C. 6*2*55** 

C? 

-.5.7874*3?* 

C4 

0.7654  7671 

04 

735.54? 

65.331 

0.274015 

j 

12.5*  7 

•C.**l7C5Cr 

C) 

-0,3161 4556 

03 

O.IICOC**! 

04 

I"».867 

45.891 

0.035217 

4 

16.829 

"1 .715261)* 

3? 

-3.46713.5  )* 

33 

3.55??«f(jr 

0? 

20’. 

52.766 

0.044953 

« 

2C.(6t 

f. 721  1974* 

C7 

-0.46C7o54* 

01 

0.4i'C77»0f 

O’ 

777.177 

45.419 

0.040564 

t 

74.753 

C.?»7J45(.f 

C) 

0.48616776 

62 

0.7*79665* 

03 

I9.T96 

7.628 

0.02387* 

7 

?*.47e 

C.SCf.HTl* 

31 

3 ,3715  3  >6* 

31 

1.  774531  71 

33 

4B .951 

6.117 

0.075154 

1 

13.  {«.* 

C .1443716* 

C) 

0.77C256T* 

O’ 

0.74>5f6ir 

C  5 

46.521 

5.191 

0.024*07 

4 

37.140 

-C.1CV747F 

C3 

0.11575136 

03 

0 • 3 143  73C* 

0? 

156.’*7 

15.538 

0.02171* 

1C 

41.322 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  19  V-  121.5  KTS  n-  1.26  g 


1 1 XI"  MUI  CHORD  AT  STA  II 

ANUYSI1  “foil  A*-5o(  5MF  ICC4  7  4(9  (TF  TIC  M 7  (04.0  7*  1 


"  AJ 

"J 

cj 

04  1  JO 

C41JC 

CJ/'JYA* 

J 

FFFOC'.CV 

r.?l»*4J4« 

C* 

« 

Of 

J.F711450* 

Cl 

0.44457-35 

OS 

(4.(67 

I.OOOOCC 

1 

4.1*7 

-r.s  u?i*«ir 

0? 

0 • 168* lrf± 

04 

0.  V:R.U(!4r 

04 

•U-.407 

44.201 

0.C41 1  SC 

7 

(.2(4 

f.vduif 

C4 

-O.IOAf  ?nr 

C4 

O.II07>?lf 

3S 

74N.32* 

06.141 

1.114441 

i 

12.747 

-U.»?l(124* 

C4 

o.4l4*l?«* 

n 

0.7,»**.’*Cr 

04 

!6-l.(  34 

47.407 

0.0»4674 

4 

16.574 

-f.TjiiTi Tr~Cl 

ov 

O.Of’OnfOir 

01 

"  177. id 

74.441 

0.004  714 

. 

70.  n  1 

-C.4S?C?Mr 

C3 

-0.141‘OCl 

04 

O.KC0141F 

04 

21  7  •  44  1 

42. US 

).  31 54)6 

1 

24.751 

-J.vriiu* 

01 

— 0.161(6(2* 

C4 

o.iuo-.os* 

04 

24 1.204 

14.454 

0.01 71 5 i 

1 

74.416 

C.72IC44E* 

Cl 

0.414*7S’* 

01 

0.1  U5*4J( 

04 

41.787 

(.471 

0.017211 

t 

33.(54 

8.62(44(4* 

fl* 

-0  .  H *S  A30  4." 

«A 

O.I’47f?1f 

04 

247. 444 

11.777 

3.314123 

1 

37.143 

_  1. 61*7541* 

31 

1.4’7Sl«.i* 

01 

0.7S47771F 

01 

IS. 142 

I.S‘4 

0.0074C6 

It 

4l.ii? 

SLADE  FLAR  AT 

STA 

ITS 

ANUVSI5 

"(■  61  1C- 56A 

IMF  IC01  T  444 

<T»  770  FIT 

(04.0 

7A  50 

AJ 

"J 

OJ 

Mt-lJO 

rsuc 

CJ/CJMAF 

J 

FFTQLI ICY 

C  .74*  24(CC 

C4 

4.137 

:.i«(44te* 

34 

-  1.74(’4?7» 

04 

0.4577(240 

04 

177.174 

171.175 

1.OOO00C 

1 

-C.1IS2744' 

C4 

J.»SC1074( 

01 

O.XMHlf 

04 

174.450 

*7.494 

0.575177 

7 

8.7(4 

-C.’;?27(l* 

c? 

0.117,5(4r 

C4 

0. 1  ?M(6  5 1 

04 

101.(25 

14.547 

3.774041 

; 

12.147 

-3.l?f(  1227 

11 

-3.lSll45Se 

02 

9. 1544144! 

0? 

1«(  .22* 

46.556 

0.07*012 

4 

16.579 

•*  -C.»»MS?F* 

O’- 

‘  -0.40112(40 

or 

~  0.4ti(.(47* 

01 

217  .250 

47.740 

0, 00696  4 

« 

»C.((.l 

r.i/(#((5i 

Cl 

-il.4((Cl(le 

OJ 

0.50727(15 

01 

301. 7S» 

-.0.611 

0.11  70(1 

# 

74 • 7r3 

J.IJ312KF 

31 

-J.2?337”4F 

1* 

0.7(478116 

03 

2"S.C1C 

47.401 

1.0511*4 

7 

78. *76 

f.mcosr 

c? 

1.67547:170 

01 

o.(  7«6r64C 

0* 

11.056 

0.115745 

( 

33.458 

-r.i’iiffn 

Cl 

•1. 1C4445FF 

01 

0.11’fcC*?* 

01 

120.1  It 

11.148 

0.070011! 

5 

37.143 

J.  W124Slr 

12 

1.2(4  ?(*P* 

3* 

3.7**77425l 

01 

07.46* 

4.747 

0.05*771 

1C 

41. 127 

ILADC  CHORD  AT  STA  174 

HARMONIC  ANALYSIS  NOOSl  AH-54A  SHIR  100*  T  469  CT»  770  FLT  A04.0  TR  42 


»J  .. 

_ BJ _ 

_CJ 

fHlJC 

B51JC _ 

CJ/CJHAA _ 

J _ 

_ FREQUENCY _ 

0.2945575C 

05 

0.62107421 

04 

0.2101(005 

05 

0.21*164  2  5 

0* 

71.538 

73. 531 

.OCCOOO 

1 

4.132 

0.1107*726 

04 

C.I732496E 

04 

C. 205648*6 

04 

57.400 

28.700 

l". 093833 

2 

8.264 

0.77646265 

C) 

-0.4719922* 

04 

0.47836(65 

04 

279.365 

*3.122 

0.718270 

3 

12.3«7 

0.4410*301 

01 

0.161(6515 

04 

0.16769416 

04 

74.344 

16.586 

0.  (76607 

4 

16.579 

0.4e*0504C 

02 — 

-—0.5557036E 

02_ 

_ C. 7402544b. 

.02.. 

_ .48  .650 _ 9.710  _ 

0  .t',3378 _ 

_ 5 

_ 20.681 

-0.2(291311 

01 

0.91*737*1 

01 

0.955621*5 

03 

105.971 

17.662 

0.043(03 

6 

24.7V3 

0.12519535 

04 

0.:049**625 

C2 

0.1242171 2 

04 

0.918 

0.134 

0.057132 

7 

24.926 

0.40*51425 

03 

-0.444912U 

03 

0.101K05E 

04 

333.908 

41.739 

0.046157 

8 

33.058 

-0.56043715 

01 

0.1162*665 

03 

0.572K94E 

03 

164.278 

18.698 

0.076116 

9 

37.1*0 

0.7561 3525 

07 

-0.23117045 

03 

0.2442162E 

01 

2(4.626 

28.663 

0.011144 

10 

41.322 

BLADE  TORSION  AT  STA  1J1.S 

HARMONIC  ANALVUS  Mfltfl  AH-S6A  SHIR  ICO*  T  46*  CT»  770  FIT  604.0  T*  4* 


.  -  „  AJ 

_ BJ  _ _ 

fJ 

_ (Hi  JC _ 

_ lil  JC _ f  jyrjmif _ 

4 

_ F-REOUENCV  „ 

-0.37803TU 

01 

0.1469492E 

04 

0.1 76M.205 

04 

0. 2312*4 OF 

04 

50.553 

40.553 

1.000000 

i 

4.132 

-0.1352908E 

04 

-C.2714T34E 

02 

0. 13531*48 

04 

181.17* 

•0.5*0 

0.585041 

2 

8.264 

-0.165*4*65 

e» 

0.1541039E 

03 

0.2263467! 

03 

137.022 

45.674 

0.0*785* 

3 

12.3*7 

-0.21642**5 

04 

-0.1413657! 

03 

C. 27692556 

03 

211.178 

52.743 

0.11*726 

4 

16.529 

03 

-0.13!»2477L  03 0.6739714L  01 1*1. «T& 

_ IB. 315 _ 

.0.251383 _ 

« 

20.661 

U. 2*3335  IE 

C  3 

-0.7515164E 

03 

0.808*0G1E 

01 

2*1.271 

48.543 

0.349591 

6 

24.793 

0.13416235 

CJ 

-0.2(54047! 

03 

0.3151644! 

03 

2*5.177 

42.168 

0.136347 

7 

24.926 

-0.1627824! 

03 

0.741 42315 

03 

0.3*0*1126 

03 

123.920 

15.4*0 

0.125730 

8 

33.058 

•0.1410161* 

01 

-0. 1457338  5 

02 

0.14236406 

03 

187.902 

20.878 

0.061352 

9 

37.1*0 

-0.12549215 

C3 

-0.4103971! 

0? 

0.13203236 

01 

198.109 

14.811 

0.057083 

10 

41.322 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  20  V-  117.5  KTS  n-  1.22  g 


BUM  FEATHER  A'lOLE 


l'\1*  »V?'$ 

fi  '-.l  Art-sc,. 

'M1P  1  1)1  I  16  V 

ttl  V4U  FLT 

1.04.0 

r>  ot 

*  i.  <‘vri  !/  i.j 

Cl 

1  A.’Sl  II.' 

Oh. 

•«  t.'i/ 

I*'AJ/IN  U"1 

9  aOU 

<  j 

»0 

- 

“  ‘  CJ  . 

p'hIj; 

>'$  |jr 

CJ/CJVA* 

J 

FREQUFKC  V 

31 

.1  .4J.'**  s 

st 

-0...471  l»«‘ 

Cl 

j.  •  mm-  ot 

SJ2.21J 

AS4.41J 

t.uuoooo 

1 

4.116 

j. f>t" 

-t  j 

•a.  luiat  JJ" 

cc 

0.  Ibiiltl-  00 

470.106 

til.074 

O.UI0I66 

4 

S.2SC 

0  ./**4  J  ju»*  * 

-  u 

-  J.  •*  7lo47d,: 

-u 

0.2  »*S972'-(,l 

1V/.04S 

Oi *06 1 

0.666104 

i 

12.046 

J.  ISPS'. 4V 

-Ul 

-o.  tOSJoil" 

-CO 

iJa  -01 

JH.1UJ 

4  7.440 

0.007064 

16.4.1 

Daidi'Vca.b” 

-01 

0.  t  Aoi'/jl* 

-Cl 

0.44S11 Jii-ul 

l4j  ab J4 

44.106 

3.064680 

6 

20.676 

-01 

-0.tl7"24  ) 

-01 

SaI'-OI 

211.111 

06.40} 

O.037S0S 

6 

44.6VI 

J.ti-J-iS" 

-01 

-OJ 

O.SJU.Jil-Jl 

IV2  aco'j 

4  7  ab/«i 

J.UO*  li»8 

7 

40. 60  7 

J • / J  «u  3*1  ‘ 

-u/ 

-U.  /  d©Jo  « d* 

-u 

0.J v  >7  »/>  s-ul 

/bbab<V 

it. Oil 

0.006.171 

R 

02.442 

u  •  J-*0^  ifciA1 

-ol 

0  a  I  ^uIaJaI^B  * 

-01 

■J.  ii2fl2**:-41 

l*b  aJ  IU 

lu.i 14 

0.0070SV 

9 

17.00  7 

J  •  h 'f  A  O 

—  U  J 

-o.sisi.tr 

-Ox 

0.  J4»j7 l)*-02 
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3 

12.3*7 

0.1052SC Jt 

04 

-0.506623*1 

03 

0.116*0311 

04 

33A.20* 

83.SS2 

0.0SA327 

4 

16.52* 

0.2C9AC7EF 

OA 

0. *1567366 

03  •. 

e.2:702«eE 

OA 

23.71A 

A.7A3 

0 • 1057IA  _ 

_  3 

20.661 

0..’56327!C 

03 

-0.1660AMF 

03 

0.30540156 

03 

127. 064 

54.511 

0.01A193 

6 

24.7*3 

-0.6383*316 

OT 

0.13a**A87 

03 

0.bS?S103F 

03 

168.060 

?A.O/i* 

0.030323 

7 

28 .*26 

-0.1*301566 

OA 

0.1:6752*6 

OA 

0.23091746 

OA 

IA6.T0B 

18.331 

0.107312 

B 

33.0*1 

0. 136A1A01 

OA 

-0.74*56  666 

03 

0.  15565106 

OA 

331.212 

38.801 

0 .072334 

* 

37.1*0 

0.1837*266 

03 

-0.IA0AS7AF 

02 

0. 1 8A32APC 

03 

3SS.630 

35.363 

0.00856b 

10 

41.322 

ALADf  TORSION  AT  ITA  1J1.S 

HARMONIC  ANALYSIS  HOTEL  AH-SAA  SHIP  100*  T  AAA  CTR  AM  ALT  AOA.O  TR  AA 


AJ 

RJ  _ 

t-4  _ 

_ .PHI JC  _ 

-FSXaJC- 

.CJ/CJNAI _ 

_ J _ _ 

PRC0U6NCT 

-0.406*3636 

03 

C.2174070E 

04 

0. 17*74506 

04 

0.23247046 

OA 

39.519 

3*. 51* 

1.000000 

1 

4.132 

-0.43*34726 

03 

0.71S04T2E 

03 

0.1182*616 

CA 

142.567 

71.283 

0.4167*1 

2 

8.264 

O.aUmIU 

03 

-0.2 1747*31 

02 

0.41622661 

03 

3*7. CIO 

11*. 007 

0.148060 

3 

12.3*7 

-0. 62278021 

03 

0.81607381 

02 

0. 62*07456 

03 

972.534 

43.134 

0.222350 

4 

16.529 

-O.rSAAC^-E 

03 

...  0.56*66266 

03 

_ 0.40071606 

01 

.101.014- 

— 21.01T  — 

0.318671 

_ 5  .. 

20.661 

-0.83A*8«,1F 

03 

0. 10**704!9f 

03 

0.86166861 

03 

172.666 

28.781 

0. 30*15? 

6 

24.7*3 

0.141*4*  U 

03 

-0.3103C18F 

03 

0. 34106031 

03 

2*4.320 

42.(974 

0.120742 

7 

26. *76 

0.8803AF 7E 

03 

-0.661170*6 

03 

0.1108**26 

04 

323.40? 

40.425 

0.3*2605 

6 

33.0*6 

0.2-iS  2271 

03 

-0.23Y0360I 

03 

0.34123346 

03 

313.533 

35.039 

0.120804 

* 

3V.1A0 

0.12012311 

03 

0.43.*fQ2?E 

02 

0.12771421 

03 

14.851 

1  .*85 

0.045213 

10 

41.2»? 

196 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  25  V-  111  KTS  n«  1  g 


BLAPE  »*ATfie*  ANGLE 

/vivois  *t:?i  ah«So*  ship  ijji  r  739  cta  iou  fit  soo.o  ta  si 


*  j 

til 

b. 6857331  *  01 
-J.S321<!29>01 
-J.«.6  79«.77l-3l 
J. 16963131-02 
•o  .3*3*ib5-«r-#i 
-o.  lub  rji/f-oi 
-0.3620592E-U1 

-0.U5fc3Jl.C-ui 

0  .*81  t-Jb*  -  J/ 


..  .  — #j  -  - 

CJ 

“PHljC 

pint" 

"Cj/CJOA* 

J 

~  ?MQUENC> 

-0.6110751*  06 

0. 63o33l3*  01 

319.759 

319.759 

1.000000 

1 

4*091 

-0. 3530692?  00 

3.J5.3376 r  03 

261.355 

110.670 

0.0  55665 

2 

4.  19? 

-0.9fc6l6lU-Cl 

0.10130161:  03 

263.476 

•1.391 

0.017052 

J 

14*295 

0.81C3518*-C1 

0. 61 J691 Yi-Ol 

03.962 

22.2 la 

0.012737 

6 

14*593 

0.  12  J92  J3C-01 

3.5#22uJ7:-Oi 

159.996 

31.999 

0.005693 

5 

20*492 

-0.2?9li9lt-02 

0.  1 1 J32  355  -01 

196.656 

12.661 

0.001756 

6 

24*490 

-0.6086C66E-C. 

0.  Ial22ii:-01 

192.932 

27.562 

0.005677 

7 

29*409 

0. 1 J7Jl52r-0l 

0.202U  7  7  >01 

62.719 

5.162 

0.003100 

• 

32. 7#  1 

0.  7C5209CC-02 

0.  1  510  i  15  c  — ol 

152.563 

16.951 

0.002605 

9 

34*405 

-0.665b  7  70L-02 

O.iJlfll  >2-02 

300.  7  30 

33.676 

0.001266 

10 

40*904 

SHAFT  MOM A HI 

HA»«|!NIC  ANALYSIS  NJOct  AH- 5*4  SHIP  13J9  T  «0S  CTA  160  FIT  SJO.u  TA  i* 


Aj 

HJ 

Cj 

*—  * 

■l>. 877553s* 

04 

0  *4t*2  4  *  |«o* 

05 

0.6656619* 

05 

0.7772673- 

05 

■0.2066»7fc* 

04 

-0.1159231* 

06 

0.13184176 

06 

■0. 59621337 

06 

-0.2UU1691 

05 

0.2266916* 

05 

■3.P«625dU 

03 

0. 1261612* 

C6 

0.151  lb'17* 

06 

’0.2330  1011 

0) 

0*  t'»0*«50or 

C6 

0.5711217c 

06 

0.77fcl666' 

03 

0.10C329YS 

01 

0.  7  Hill  1* 

Oi 

u.  1263(60* 

06 

-0.1  756581* 

C6 

0.21/9163* 

06 

Ii.l71°s2tf* 

01 

d. 52C6CC6* 

C2 

U.  191bl6JE 

01 

3.2#  53  126* 

06 

0.UC7109C 

C6 

0.1375611: 

06 

0.390 2 669L 

01 

-0. 2959951c 

Cl 

C. 6922693* 

01 

PH13C 

PStJC 

CJ/CJMAA 

..  j 

FAEQUtNCV 

56.566 

56.566 

1. 000000 

1 

6.090 

201.966 

100.972 

0.0  30  760 

2 

8.197 

256.612 

06.971 

0.281027 

3 

12.295 

121.768 

10.917 

0.019061 

4 

16.391 

92.715 

10. >65 

0.0  76161 

5 

20.692 

7.167 

1.226 

0.009861 

6 

26.590 

306. 150 

61.761 

3.027120 

7 

28.609 

16  1.162 

23.610 

0.002276 

0 

12.70  7 

22.966 

2.552 

0.010826 

9 

34.885 

122.653 

32.265 

0.006176 

10 

60.986 

FITCI  LINK  TENSION 

HASVJNIC  ANALYSIS  HC'ltl  Am-5#»  SHIP  10 J 3  T  -*05  CTA  160  PIT  130.0  TA  11 


A  J 

83 

- 

-3.2551 1.6* 

OJ 

-0.22356b.' 

01 

-0.8682150* 

02 

o.u#3uur 

Ci 

-0.6113229: 

02 

-0  .5*76  2  59fcl 

02 

-0.1626931' 

Cl 

-0.7J75*,’0f 

02 

-3.2875851: 

02 

-0.7326281' 

32 

3.  «71#b98* 

01 

-0 .666  1  79. f 

01 

0. 161#669i 

02 

J. 6081.85? 

01 

-0. 1 t066b5C 

Cl 

0.17026721 

02 

0.2679800* 

02 

*0.1129  5225 

02 

0. >80811 7? 

31 

0.581  OSOof 

01 

-0.1981831* 

01 

CJ 

PHljC 

PS  lit 

0.2171133* 

03 

203.775 

203.775 

0.1212661* 

01 

163.257 

1/3.129 

0*  14*4442" 

01 

267. .21 

12.608 

0. 7915#37; 

02 

201.208 

50.122 

0.  723J J59e 

02 

175.066 

15.319 

0. 19710.68 

02 

101.756 

17.293 

0. #2 19 193* 

01 

36  5.220 

69.317 

0.25877.58 

02 

53.697 

6.337 

C.  1272957? 

02 

152.56# 

16.990 

0. 73. >391* 

01 

12  5 . >#6 

12.>>6 

CJ/CJNAo' 

J 

FAEWUENC  V 

l.OOoOOO 

1 

6.098 

0.515375 

2 

8.197 

0.466256 

3 

12.293 

0.13100* 

4 

16.393 

0.32818V 

'  5 

20.692 

0.082506 

* 

26.590 

0.0  2o  100 

7 

28.689 

0.1 12193 

• 

12. 707 

0.053227 

9 

36.805 

0.3  29660 

10 

60.984 

FIMD  HUB  FLAP  AT  STA  II 

MAiOMC  ANALYSIS  NCCil  4H-»43  SHIP  1001  T  *05  CTA  loo  FLT  >00.0  TA  1 


*0 

0.1779*28?  05 
u.iubfctlir  05 
3. 233 7757*  35 
-0.3230557*  05 
•3.26OU307f  05 
-0.233°  lliS  '05' 
-0.515#  552*  03 
-0 .39  9  6  JOi*  02 
3.1156395?  05 
-0.55AT  13>r  02 
3.2/05125'  ul 


B  J 

0.  5  7  767  70S  05 
-0.2155635*  05 
•0.5666977*  06 

_ 0, 3051535*  Ul 

0.1356506E  C6 
0.939b6i9*  03 
0. 7357690T  Cl 
O.vtWJOOL  03 
0.1201932*  06 
0.9251665!:  01 


CJ 

'  PHI JC 

PSIJC 

C. 5932227c 

06 

56.029 

56.329 

U.  32  >3551* 

06 

316.533 

157.267 

0.  >51999#* 

06 

236.062 

78.321 

0.2b  A7  77-.E 

06 

171.692 

63.161 

0.26703618 

06  " 

1*9.968 

29.716 

0.  IJ/jOtJ* 

06 

112.991 

16.612 

0. 71 389 1 JE 

01 

93.107 

11.  lot 

0.  1  >2  J202E 

06 

63.596 

9.376 

0.12151  I7E 

06 

92.697 

13.279 

C.9#j1632£ 

03 

73.262 

7.126 

Cj/CJMAO 

J 

P8E0UENC  V 

1.003000 

1 

6.C98 

0.557510 

2 

8.197 

0.935170 

3 

12.295 

0.653689 

4 

16.391 

3.653761 

s 

20.692 

0. 102161 

4 

26.590 

0.126061 

7 

28.609 

0.257576 

8 

32.707 

0.20*196 

9 

36.805 

0.161690 

10 

60.906 

HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  25  V-  111  KTS  n-  1  g  /n. 

flin  HUS  CHOWl  AT  »TA  II 

*•« *LVS1S  MCPtL  AH-S4A  SHlF  IUJ1  T  405  CTA  160  ALT  500.0  Ti  I 


'ij 

"  "" 

aj- 

'  " 

CJ 

*  *  *“"* 

FHIJC 

FSIJC 

CJ/CJNAX 

J 

FREQUENCY 

(,.7)*u4**« 

09 

0  *41^.^i)uE 

05 

0. *24b2u57 

09 

0.  102917  j£ 

09 

51.17k 

51.176 

1.000000 

1 

6.096 

3.12)4  JO".* 

09 

0. 1  7*19 155 

C9 

0.211 10 JOE 

09 

99.917 

27.766 

0.207466 

2 

6.197 

-3. Tic)  >?« 

0  J 

-0.  ituHjm 

05 

0.  1 1109. 7E 

09 

266.299 

66.7bk 

0.107612 

1 

12.295 

0.9747t72° 

02 

0.5*671227 

0) 

0.  jj  ki)9l! 

Ui 

64.164 

21.042 

0.009911 

4 

16.14) 

•0 ift.O Ti JvP 

or 

~  0.1117*21* 

£* 

0.14*5)2/° 

04  115.429 

21.166 

0.014227 

5 

’"20.492 

o.j5oos«(,r 

oi 

-0.12275  »l° 

09 

0.019111° 

09 

269.211 

47. >15 

0.012999 

6 

24.590 

0 

0} 

0.i5>Ja49* 

(IJ 

0.  7i*)9jTE 

01 

24.217 

4.169 

0.0071)0 

7 

26.669 

•0.161  1  371° 

02 

o.i5Cu05/r 

04 

0.  ii)u4)*C 

04 

91.490 

11.411 

0.01462  7 

6 

32.787 

0.95995167 

0) 

-0.27072921 

C9 

0.22727111 

C4 

264.919 

12.169 

0.0*7692 

9 

36.665 

J.142549*E 

02 

- J. 60*09 J17 

01 

0.X7JXI* 

01 _ 

271.706 

27.171 

0.005697 

10 

40.964 

loot  FLAP  AT  STA  1)0. 1 

HlLtl'NIC  IMtvSIS  MtuEl  Ah-9*1  <H1»  10J9  T  *05  CTA  110  ALT  500.0  TN  19 


...  4J- 

‘  ~ 

—  *  62  * 

CJ 

“ 

■ FhIjc 

FSIJC 

COS  CJMAX 

0 

FREQUENCY 

J. 127.301° 

05 

0.45)6  ?2?fc 

•0.2751004° 

04 

0. 4)269005 

04 

126.400 

126.400 

1.000000 

A 

4.096 

-0.1o*V<*5.: 

0. 

0.  79477)?r 

01 

0.1196111° 

04 

154.540 

77.270 

0.347100 

2 

6.197 

0.2R22  720C 

01 

0.130950)7 

C4 

0.1  1)9561° 

04 

7  7.1)6 

25.4*5 

0.251494 

1 

12.299 

0 .47c.  •>.  Jo* 

OJ 

•0.14)62X7 

CJ 

0.9674.  >/ • 

01 

124.211 

ot.051 

0.1 10160 

4 

16.191 

- 0.6767  e92f 

02 

-0.  7CC)*u2? 

0) 

0.  70511JJL 

03 

2/7.116 

"  55.427 

0.112511 

20.492 

-0.1711 79.7 

02 

-0.11600  14, 

02 

0.20  )«12J* 

02 

214. 20) 

19.719 

0.001919 

6 

24.590 

0.97). 160° 

02 

-0.46116)21 

22 

0. 1 J/*91 j* 

0) 

114.6-47 

47.114 

0.020257 

7 

26.669 

0.210 7J60E 

01 

0.541661)1 

UJ 

C. 41. .422° 

0) 

*2.411 

7.664 

0.115741 

6 

12.7d? 

-0.111)1105 

01 

0.2674666° 

C) 

0.24431  j.° 

01 

116.448 

12.919 

0.056194 

9 

>6.865 

0.6494214° 

_02_ 

0.49)6442° 

02 

0.10  41672° 

0) 

26.076 _ 2.966 

0.01664  7 

10 

60.986 

ILAOE  FLAP  AT 

STA 

174 

7Hi404ir  IN)  LYSIS 

HOO*.L  *77-94* 

«MI»  100  1  7  405 

CTA  160  FLT 

500.0 

T*  90 

*J 

aj 

Cl  ' 

FHIJC 

FSIJC 

CJ/CJAAX 

j" 

FREQUENCY 

3.U947937 

04 

0 .3IOoC57° 

04 

-0.14046147 

04 

0.496)50*! 

04 

106.500 

506.900 

1.000000 

1 

4.096 

-0 .10549C9t 

04 

0.5041652° 

Cl 

0.1)170)2* 

04 

170. 5J4 

89.2*7 

0.620719 

2 

6.197 

0.59)55261 

0) 

0. 1021 1 61T 

C4 

0.11111)4° 

04 

59.016 

19.919 

0.2)6764 

1 

12.295 

-0.1756C79L 

0) 

0. 1 7514597 

02 

0.  17X159° 

01 

177.266 

44.317 

0.075165 

4 

16.191 

-0.  lie.?.  D.l 

oi 

0.142  72  2  4' 

Cl 

0.  9)142  4  41 

0) 

1)2.2  15 

2u  .**  7 

0.106)0  7 

9 

20.492 

-0.7714357* 

02 

0.  167012)6 

01 

0.2 J211 7*1 

0) 

112.430 

16.7)8 

0.0  40569 

6 

24.990 

0.1765557° 

0) 

-0.5609624° 

02 

0.162)679° 

0) 

J 51.275 

90.1*2 

0.0  76759 

7 

26.669 

0  •  lo*  /  1  7.L 

04 

-0.6262*1105 

C) 

0.  1  !•>  lublli 

04 

1J-1.615 

*2. *54 

O.lbObVO 

6 

12.7*7 

0 .7106  367F 

03 

0.2515921° 

C2 

0.  71  110)5° 

0) 

2.0el 

0.229 

0.14412) 

9 

16.669 

0.6600427° 

02 

_  0.12117161 

0) 

0.11)7*21° 

05 

_ *1.614 

_  6.161 

0.026007 

10 

40.964 

ILAOC  FLAT  AT  STA  I0S 

MA«*''NIC  *NM.Yil$  MCDEL  AH-56*  SHIP  1009  r  905  CTA  110  FIT  500.0  T*  20 


»j" 

-  * 

"■  Vj  ' 

'  -  1  * 

CJ 

■*“ 

FHIJC 

FSIJC 

CJ/CJAAX 

J 

faiqucncy 

-0.640  7  4491 

c* 

-0.1*6645. £ 

0* 

0.3)42*167 

C4 

0. 19)1997* 

04 

120.149 

120.149 

1.000000 

1 

4.095 

0 .3*16  204° 

04 

-0.1519)65° 

0) 

0. 1*1)17*7 

04 

157.994 

178  .797 

0.920991 

2 

6.197 

0  <*2do  714F 

02 

-0.9>085«7f 

0) 

0.9925799° 

01 

271.714 

91.249 

0.242169 

1 

12.295 

0.69l.t54f 

0) 

•0.156)9907 

Cl 

0.921*9243 

0) 

117.169 

84.292 

0.2  34911 

4 

16.191 

0. 2)162130 

)i” 

“0.9526691° 

0) 

O.o  JX6O0* 

0) 

291.156 

96.271 

0.161914 

9 

20.492 

-0.5173*56° 

02 

•0.2220) o*7 

01 

0.227)6*): 

0) 

25u.6*4 

42.514 

0.057981 

6 

24.590 

-0.14  51  IICL 

01 

-0.59617  701 

C2 

0.2 JJ)>9)« 

01 

207.121 

29.615 

0.0  92996 

7 

26.465 

-0  .*J24l7wr 

0) 

0. 1 1275921 

CJ 

0.42)7*5)° 

0) 

161.7)5 

20.217 

0.107780 

• 

>2.767 

-0.1641  166° 

0) 

-0.721)6)t« 

C2 

0.17927227 

0) 

201.727 

22.616 

0.049598 

9 

16.665 

o.*ovo4)or 

02 

-0.927*619° 

C2 

0.96X277° 

02 

126.676 

12.651 

0.024571 

10 

40.964 

198 


HARMONIC  COMPONENTS  OF 
CASE  25  V-  111  KTS 


•IADI  HAP  AT  STA  t)l 

"‘•‘iNlf  AAaLVSI  S  Monti  4M-46A  SHIP  1044  f  405  CTX 


FLIGHT  TEST  DATA 
n*  1  g 


180  PIT  900.0  TO 


>  0 

-  . 

60  " 

CJ 

... 

0 • 1220C0tc 

04 

0  .4o**C82F 

02 

0.1 441*2  lit 

0* 

0. 19*62228 

0* 

0  .26  1*  idll 

04 

*0.  14921 1  TP 

CJ 

0.29211*1- 

04 

0.*Ji4 j|.r 

Ui 

-0.4  44*4 79' 

Cl 

0.69801  ne 

01 

0.109769-.F 

04 

-0. 1504014* 

01 

0.1192*  He 

0* 

-0.2SO  J2u<.r 

02  " 

-0.6a5i654f 

Cl 

C.664*j21! 

01 

-0.1402<!*ir 

OS 

0.  201 1 1 1 1' 

0) 

0.2*42121: 
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0.111614 

6 

12.767 

10.461 

2.161 
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-0.241*1412 

04 

0  .  lift*  39 11 

04 
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0.212443 

02 

-O.IC«44  4jt 

02 

0.  7  74  1*402  02 

1*7.174 

31.111 

0.024340 

4 

24.340 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  26  V-  173  KTS  n«  1.15  g 


"Une  FEATHER  ANCLE 
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-0.44810235  01 
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CO 

C.  00064  937 

Oo 

20.642 

6.136 

0.130625 

4 

16.667 

"  -0.7804392* 

0) 

0.4442.41c 

il 

’  0.7366270* 

03  “ 

173.106  * 

>4.621 

0.127770  ~ 

$ 

20.813 

-0.69094227 

0) 

U. 4666401* 

03 

0.762.24  12 

01 

1.1.762 

20.627 

0.122214 

6 

25.  60C 

-0.2307412* 

00 

-0.2469262c 

C3 

0.  0. 1.66(7 

01 

226.965 

02.281 

0.0  35788 

7 

29.167 

0 .2346  344* 

03 

-0.1734044* 

C3 

C.  03766 1.2 

03 

324.701 

41.088 

0.0  54847 

8 

33.333 

-0. 12*10251 

00 

-0.1  767706'! 

03 

0.21  ).  11 36 

03 

214.962 

26 . 106 

0.0 35668 

9 

A7.60C 

0.20231067 

00 

-0. 16046986 

C3 

0.27746697 

00 

116.728 

11.671 

0.046132 

10 

41.667 

ILAOC  FLAP  AT  STA  17A 

MASONIC  ANALYSIS  MODEL  AM- 56A  SHIP  1009  T  90S  CTA  111  FLT  SOO.O  TA  SO 


A  J 

BJ 

— 

CJ  ~  ~ 

'  PhijC  PS1JC 

CJ/CJMAX 

‘  0 

mcoucicv 

J  .  160  It  7 II 

04 

0. 4047510* 

04 

•0.48I166C* 

C4 

0.63429060 

04 

309.651 

309.651 

1.000000 

1 

6.167 

-0.2369917c 

Ot 

0.  49(684  •* 

04 

0.  3323434E 

04 

115.423 

57.712 

0.870112 

2 

8.334 

0  »2*c  643-C 

04 

U.U628J4! 

C4 

0.2(51503* 

04 

31.699 

12.900 

0.469551 

1 

12.50C 

-0.681*467* 

03 

-0.  7640082* 

02 

0. 6(61 1 3(c 

03 

186.393 

46.591 

0.10817O 

4 

16.667 

•0.899  920 -C 

02 

0. 303(376* 

Ci 

0.31j((4>C 

03 

106.499 

21.300 

0.049969 

6 

20.833 

-0. 2(144667 

03 

0. 2313001c 

C3 

0. 3643342! 

Oi 

140.591 

23.432 

0.0  67440 

6 

25.00C 

•0.67097121 

03 

0.5625002* 

Cl 

0.(6)1714* 

03 

140.531 

20.076 

0.137010 

7 

29.167 

-0 . 302  7  )..! 

03 

-0.44  7i9(  7i 

C> 

0 ,tl  lal  HE 

01 

234.672 

29.334 

0.082562 

8 

33.333 

-0.3136! 74* 

01 

0.  6  549679! 

Cl 

0.3135267* 

03 

178.803 

19.867 

0.049446 

9 

37.5CC 

-0 .2  3  6  6  6  72E 

03 

0. 1842944k 

03 

0. 3023(62* 

03 

141.244  _ 

14.124 

0.047673 

10 

41.667 

ILAOC  FLAP  AT 

STA 

20S 

HAA93NIC  ANALYSIS  MODEL  AH-664 

SHI* 

1009  7  404 

C7A  252  PIT 

500.0 

7A  20 

AJ 

BJ 

CJ 

PHUC 

PSIJC 

C0/CJN6X 

J 

PAEwUCNC  V 

-J .669229 /F 

04 

-J. 1215(47* 

04 

0.5100703* 

04 

0.60296131 

04 

122.227 

122.227 

1.000000 

1 

4.167 

0.2*1*440! 

04 

-J.269I161E 

04 

0.  .7334.3! 

04 

314.194 

167.097 

0.622502 

2 

1.333 

-J.  12111077 

04 

-U.15048J6C 

C4 

0.36.7913* 

04 

205.167 

68.389 

0.688415 

3 

12.50C 

J.6692468C 

03 

0.1  7965  (6( 

63 

9. 39692.3: 

03 

17.616 

6.379 

0.098999 

4 

16.667 

~  -J .249 1 P4IF 

01 

"-0.13324-.1; 

Cl 

0.282671)1 

03 

208.134 

41.62  7 

0.046844 

6 

20.833 

-J. 2766548* 

01 

0. 6766994! 

02 

0.2(47(441 

03 

164.277 

27.713 

0.047231 

6 

25.  OOC 

0.I92P216E 

OJ 

-0.27439111 

OJ 

0*  i)  >  )e  7  )1 

03 

306.096 

43.685 

0.055620 

7 

29.167 

0.1(69498* 

0) 

-0.  6b907j  7! 

C2 

0.1992444* 

03 

339.767 

42.471 

0.0  31044 

• 

33.333 

0.I897916C 

03 

0.39760*9* 

02 

0.1939093- 

03 

11.829 

1.314 

0.032140 

9 

J7.50C 

0.U9231J* 

03 

-0.  IC(622  9F 

OJ 

0.22(5441* 

03 

304.430 

30.443 

0.037907 

10 

61.667 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  26  V-  175  KTS  n-  1.15  g 


llAOe  HAP  AT  STA  JJJ 

HAARtWlU  ANALYSIS  L  AH-S6A  SNIP  1004  t  .OS  CIA  *J2  ALT  SOO.O  IP  « 


Aj  ~ 

-0.2>U#So)  09 

-0.660*6)1*  Ji 
3«2I..CIi..  04 
-0.3605J6J*  O4 
0.3)72  l)bi  Oi 
O.SSTTioiT  OJ* 
•0. 604940*.'  Oi 
-0.7o|ol9CT  Oi 
-3.2)114)4*  02 
0.a7c812b*  oi 
-0.1316272!  Oi 


bj 

0.6187444*  (H 
-O. T 124102*  OJ 
•0.  10222 70f  04 
-0. 141)4265  OJ 
~-0.  10246J2E  Ci 
0.  Oi 

-0.10106***  OJ 
-0.481I9)**  Oi 

-o.i jiasos:  ci 

-O.i  77  710  7:  02 


CJ 

0.3)  >066  9*  04 
0.  2  lit  o)7i  04 
0.  J6.it  371*  04 
C. 38  7/1 76!  Oi 
C.i«u(iS-.i*  Oi 
0.84  122  to*  Oi 
0.  7243)10*  Oi 
0.4A21A110  OJ 
C.  1  j20274c  OJ 

C.linljija  oi 


'  PHI  JC  ' 

~  PSIJC 

106.043 

I0S.04) 

140.190 

170. 19S 

196.266 

66.419 

))0.42( 

«2.a0  7 

"140.470 

J6.094 * 

ll).*6( 

*2.211 

194.464 

*7.7*1 

2b7. 171 

ii.J»6 

272.912 

30.1*4 

190.011 

14.bOI 

Cj/CJHAX  J 

0.40)422 
0.4  30)2  1 
1.000000 
0.1041(4 
0.1 7.1(9 

0.24)4)1 

0.14)240 
0.1)2104 
0.0  J4IS4 
0.0J7S0J  1 


UADI  PlAP  AT  STA  270 

HAJ4JNIC  analysis  *OEl  AH- ia A  SHIP  1)09  T  .OS  CTA  2S2  ALT  SOu.O  TA  24 


7  J 

•0.1)9*649'  04 
).IO)i1»r  04 
O.lS4oi02t  04 
-J.2««.ISi(  04 
-0.2164179*  OJ 
-j .2j.stcir  oj 

-u.4l0021'j*  OJ 
-0.7441262*  Oi 
-J.)6*»7«l)  gj 
-0.144)444*  Ci 
-J. 1690:221  Oi 


(J 

O. 1 342)6)*  UJ 
0.  47*4)70*  CJ 
-O. 44424717  Cj 
-O.IC22B.4*  CJ 
-J. 4787791*  CJ 
0.441)4)1.  0. 
-0.217*274*  0) 
-O.  70297b  7fc  OJ 
-0.4714729*  Oi 
-O.II)J9a|E  cj 


CO 

0.10.1496!  0. 
0.16  9*419*  0. 
0.  iJ.0794’:  04 

0.2)9.621:  0) 
0.  iJjll  )j;  0) 
0.  u  791 )  <  )  •  OJ 
C. 92.42)9!  Oi 
0.7)961.2-'  Oi 
0.4167194!  Oi 
0.19jl4ai:  Oi 


PHlJC 

PSIJC 

7.6*7 

7.627 

14.9*9 

9.96$ 

191.271 

ai.767 

205.2*6 

61.122 

*60.6*1 

*  9 . Jbi 

127.1)8 

21.190 

195  •  120 

*7.901 

*42.906 

10.161 

*6 1  .u54 

*7.76* 

216.419 

21.79* 

CJ/CJMAI  X 

0.J42441  1 
0.446677  2 
1.000000  ) 
0.07*740  4 
0.1/1*76  6 
0.2*1)41  6 
0.271121  7 
0.259641  • 
0.16)142  * 
0.0641 76  10 


IIAOC  CHORD  AT  ITA  10) 

M’..4HA,|f  ANALYSIS  HCOcL  AH-56A  $H|«  1009  T  404  CTA  2S2  AIT  SOO.O  TA  IT 


AJ 

0.2067*11*  06 
•g.  7.2) lib*  Ci 

O.TiAJSJb-  04 
-0.0u2.l62*  04 
0 .96..  ’2J* 

0 . 6u. ri 72* 

-0 .2**o466r 
-0.6al.429*  O) 
0.60777' 77  02 
0.629*4)6*  01 
-J  .491. 3.201  gj 


(J 

O.Sa4U6u/r  C6 
0.191)1*97  C) 
0.9)1*620*  04 
0.166010*5  04 


0.6**b.l4C  0) 
0.1 4*96. .*  C4 
0.131917)*  C4 
0. 4*9i*6 J*  CJ 
0.J2S5A54F  Cl 


CO 

0.6941069*  OS 
0.7)19)96*  04 
0. 1271167!  06 
0.  iuu6l)*£  04 
0. 9410122*  01 
0.69l66*6E  0) 
C.la))*Ji;  04 
0.112)672!  04 
0.  7212712:  OJ 
0.6  916721:  OJ 


PHlJC 

PSIJL 

90.714 

40.716 

1.490 

J.745 

227.277 

7».7S9 

141.661 

*6.416 

Uu. 79* 

"  67.J6S 

241.051 

40.109 

245.427 

i6. Obi 

272.61* 

14.080 

42.727 

•>.747 

146.7)7 

14.674 

CJ/CJHAI  J 

1.000000  1 

0  •  1  JO  40  K  * 

0.2  26)40  J 

0.10)991  4 

0.016661  *  S 

0.01062*  6 

0.029041  7 

0.021410  ( 

0.01*766  9 

0.010622  10 


u4 

OJ"  -0.  )7Ce220.'  CJ 
Oi 


HADE  CHORD  AT  STA  2)5 

M»*4-Nic  AN.LYilS  40)fL  AM-Sol  SHI*  IJJI  7  90S  CT*  262  FLT  600.0  TA  22 


AJ 

-0.2  76oACol 
0.1*JJ6l*( 
<7  .  i4  1  8E4b! 
-3.2li4i.9r 
3 • 1 »7 J  4907 
-9  •  S'j.  . .9)7 
0 .2069  I JOl 
-0 .7109.491 
o.  juo  i4jt: 
O.J«3)7ol( 
0 . 12SJ  7C  J* 


l»l 


06 

02 

J. 6841069c 

C4 

04 

-0.1 402*695 

UJ 

C4 

-0. 132112)7 

C4 

04 

-0.  66117b  7* 

OJ 

0. 

-0.  *0b0ib6* 

01 

01 

-0.14496687 

CJ 

01 

-O.2J7171O0 

OJ 

01 

-0. 6*166025 

CJ 

JJ 

0. 1  141)54* 

Ci 

0) 

-0.  854|oobs 

02 

CJ 

C. 9*91*67$  04 
0. 1424  76.-;  04 
0.26*29*4*  04 
0. 19ai6J7*  04 
0.2IMuui:  Oi 
C.  *6 1  J*  1  9i  Oi 
0.  74  144902  Oi 
0.  72 1 j 7.1:  Oi 
C. 191*001*  Oi 
3. I617J7!:  OJ 


PHlJC 

'  PSIJC 

*-9.9*0 

*4.920 

164.15) 

177.177 

209.60) 

69. *14 

)4  J . 544 

85.806 

(!>*•'♦  it) 

60  •'/** 

64.142 

198.449 

29.160 

JJJ. 511 

37  *  joi 

17.487 

1  .94) 

325.513 

32.561 

CJ/CJHAI  J 

1.000000  1 

0.160  1  4  6  2 

0.101701  J 

0.219696  _  4 

0.0*1996  6 

0.0.81*0  6 

0  .  0  04  *8  6  7 

0. 081150  0 

0.044*60  9 

0.017066  10 


PAtQUtMCY 

4.167 
a.))j 
12. SOC 
16.467 
20.6JJ 
2S.00C 
2«.  167 
ii.33) 
J  7. SOC 
41.667 


MEoUtfcCY 

4.167 
«.3JJ 
12. SOC 

16.667 
*0. (Ji 
26.000 
29.167 
Ji.iJi 
J7.  SOC 

41.667 


PkEUIlENC  Y 

4.167 
8.J1) 
I*. SOC 

10.667 
*0. Hi) 
2S.00C 
29.167 
J).  3)  J 
17. SOC 

41.667 


AAEUUENCV 

4.167 
(.31) 
12. SOC 

16.667 
20.01) 
26.  OOC 
*9.  16  7 
J).  ill 
J7.  SOC 

41.667 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  26  V-  173  KTS  n-  1.15  g 


HAO*  TOnilOII  AT  STA  1)1.1 

M1L4UNIC  IftlkVSIS  MOCCl  AM- 4**  $H1»  1007  7  404  CTA  242  ALT  400.0  TA  4% 


*  .%• 

* 

..  £.. 

~  ohTjc 

AS  UC 

_  CJ/CJAU 

i 

FAIQMNCY 

0.4714314? 

01 

0.24T«*02! 

o* 

0.221  741(F 

c* 

0.122*44*? 

04 

14.41* 

14.414 

1.000000 

1 

4.147 

-o.utai44*r 

0* 

0.20247*4? 

04 

0.2710917? 

04 

111.444 

44.021 

0.T27442 

2 

(.111 

-0.21(1427* 

01 

O.2i*(4J0t 

01 

0.  ll.JllTE 

01 

114.1(0 

44.040 

0.0401(4 

1 

12.400 

-O.N71447* 

01 

•0.  2091  »C" 

Cl 

0.2412114c 

01 

214.404 

40.401 

0.047470 

4 

14.4*7 

i) 

01 

*-0.4421122? 

C2  “ 

0. 7141140? 

01 

141.024 

70.404 

0.2104(1 

4 

20.(11 

0.2«»;102F 

U1 

•0.4701011? 

01 

0.  >>>**2  42 

01 

102.210 

4.'. 170 

0.144144 

4 

24.00C 

01 

0.2(012 1 7E 

01 

O.00.404>£ 

01 

132.444 

21.7(3 

0.142422 

7 

29.1*7 

0.2US1431E 

04 

-o.i  omf 

Oj 

0.4127.1  JE 

01 

244.(02 

17.140 

0.114947 

( 

11.111 

0.4211(94? 

01 

-0.4242104? 

C2 

0.420*1442 

02 

27*.  74# 

10.742 

O.014I97 

4 

17.400 

J.*J2?TVa( 

02 

•o.okCiiurf 

C2 

0. 1011411? 

01 

241.001 

24  .  >01 

0.027(40 

10 

41.447 

4 


7 


20k 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  27  V-  173.5  KTS  n-  1.22  g 


"UP*  FEATHER  ANGLE 


HAONJNi;  ANALYSIS  NJ.Ofl  AM-',  (#4 

shi»  ioa  i  r  #05 

cfA  i>v  nt 

500.0 

!  •»  H 

AJ 

BJ 

CO 

FMIJC 

FSIJC 

CJ/CJMX  J 

FKOULNCV 

J.*44*CJ4/  91 

0.4*97/65*  01 

-0.41417025  Cl 

0.6J*IJ**5  01 

114. ,41 

31«.64l 

1.000000  1 

4.112 

-J. 117,417'  00 

•O.^N.NaBI'.OU 

O.oJllilJC  00 

222. 1M 

111.449 

0.071219  2 

1.264 

-j.nNi  ?44»-ji 

0. 1J11926J-CI 

0.77.57015-01 

194.50* 

91.501 

0.012717  1 

12.397 

-J.O**7JS*«-C2 

0.1,2571  7*-02 

c.  Miiior:-o2 

l6l.4bl 

42.117 

0.001173  4 

16.324 

J.2T25-.ij*-0l' 

0.  ,2541  >3i-C2 

"  0.27j*,a,!-01 

0.112 

1.774 

0.004516  5 

20.661 

-J.21/4  .‘,*«-0l 

0.21*?9/7/-Cl 

O.J6<i?/Jl*-UI 

120.511 

21.070 

0.006064  6 

24.791 

O.SmtOl’-Ol 

0.1  Cl  62 545 -Cl 

0. 101  79*  7  £-01 

11.  011 

12.439 

0.00U7J  7 

21.426 

-j.*i9,7j<t-j* 

u.BTSi/or^-oj 

0.*lf*J,l*-U2 

175.  B4? 

21.401 

0.001942  • 

13.051 

-J.2252?2,!-02 

0. *6011115-02 

0.  IJIlllls-O* 

105.6/1 

1 1  .o  3o 

0.001462  9 

17.DC 

0.l0oT*4ir-0l 

-0.169l?t</-C2 

o.  onm:--ot 

120.571 

12.097 

0.002259  10 

41.322 

SHAFT  MOMENT 

MU  NON  If  ANUVilS  AM-961 

5m  io  uoi  r  .01 

CTl  256  »LT 

500.0 

TA  36 

/  J 

-  • 

•  J 

CJ 

FMIOC 

FSIJC 

CJ/CJNAX 

J 

FMOUENCV* 

-0.7406*447 

04 

-0.67*  7  711/ 

05 

0.1114656/ 

Co 

0. Ill **la! 

Oo 

121.961 

121.961 

I. 000000 

1 

4.132 

-0 

01 

-0.  1441192*; 

C4 

C. 2115404/ 

04 

249.542 

122.771 

0.0161*0 

2 

1.264 

0.11342462 

04 

-0.2T6955** 

09 

0.2771*114 

U» 

272.145 

40.712 

0.210020 

J 

12.397 

•0.120a  137* 

04 

0.1/65119* 

04 

0.2170472! 

04 

121.750 

10.91* 

0.016449 

4 

16.  925 

-  0.1594  1  7 1C 

04  ' 

"  0.27751  74-= 

c* 

0.49409*7* 

0* 

17.671 

7.915 

0.094405 

5 

*0.661 

-0.9619  lt,E 

01 

-0.4112466#' 

Cl 

0. 514024  IE 

Oi 

224.019 

11.170 

0.00419* 

6 

24.791 

-0.111/  1*9/ 

J* 

-0.1110**1* 

04 

0. Ill JlSo! 

0% 

191.604 

2*.9l6 

0.0*90*0 

7 

21.926 

0.9159*52/ 

02 

0.4  7G**o*r 

01 

0. 4729721: 

01 

06.120 

10.665 

0.0019*1 

■ 

31.09/ 

-0 . 1 140k  SuF 

04 

-0. 75440042 

01 

o.iio7/9*e 

04 

211.474 

23.719 

0.010161 

9 

97.  DC 

J.22o64)oF 

0} 

0.510*604' 

01 

0.95177075 

01 

66.000 

6.60* 

0.004219 

10 

41.322 

FITCH  UNI  TENSION 

Hi-.x’NIf  *N-'IVSI*  4(0.1  4M-5r.A 

SHIP 

I'lJJ  7  405 

CTA  25o  /IT 

>00.0 

TR  11 

4  J 

••  - 

SO 

•-  • 

CJ' 

•  — 

FMI  JC 

FSIJC 

CJ/CJNAX 

J 

FMOUENCV 

-0.29*4*9./ 

OJ 

-0.1029792* 

01 

-0.5471945/ 

02 

0.  116*6725 

03 

197.191 

197.191 

0.677651 

1 

6.112 

0.3164240! 

01 

-0.924/422/ 

01 

0. 4a / 9 1 1 o3 

03 

116.012 

191.306 

1.000000 

2 

1.264 

0.11414*47 

01 

-0.224172 6E 

C3 

0.227**94/ 

03 

2  70.234 

90.395 

0*491659 

3 

12.197 

-J.*?0hCIO7 

02 

-0.45491*6* 

C2 

0. *112.19  • 

0* 

216.410 

54.102 

0.17*203 

4 

16.524 

'  -O.lUitlo'' 

02 

0.9S0ll7*r 

CO 

0.  11 4  7  la*  * 

02 

171.197 

1> .6 1* 

0.0o7106 

5 

20.661 

-0  .  47  4  0  414/ 

02 

0.  511*971! 

C2 

0. 710/1/25 

02 

131.070 

2*. 17* 

0.156*87 

6 

24.791 

-0.10*1717* 

02 

-0. 141o730t 

02 

0.2*12111* 

02 

240.519 

14.160 

0.047095 

7 

21.926 

0.101*404* 

02 

-0.2564967/ 

02 

0.11.1  >, ft 

02 

2*7. 132 

16.161 

0.067116 

• 

31.091 

-0.21671*// 

01 

0.21615/1' 

Ci 

0.21/14*9* 

U* 

*5.219 

10.9*2 

0.0  50760 

9 

J7.19C 

3.1114719/ 

C2 

0. *70196/ 

01 

0.1 too  9 15 

02 

37.481 

1.749 

0.030513 

10 

41.322 

El ICD  HUI  FLAF  AT  STA  IS 

HA.' NON  K  7NM.7SI S  NUfV-i  AM-96*  «HI»  Uo*  T  NOI  CTK  HIT  IT  500. U  TK  I 


*J 

•J 

CJ 

FMIJC  " 

FSIJC 

~ CJ/CJNAX 

J 

FIEQUCNCV 

0.  9444770/ 

04 

0.6716(44/ 

04 

0.2154263c 

05 

0.291221J2 

04 

101.242 

101.242 

1.000000 

1 

6. 112 

0.21415*0! 

0+ 

-0.2051414* 

C9 

0.214)2  JO* 

09 

275. *79 

117.91* 

0.701630 

2 

1.264 

0.2*39224/ 

OJ 

-0.63*72075 

04 

0.61*1*655 

04 

26  7.165 

19.122 

0.211051 

1 

12.39? 

0.1453144* 

04 

•0.10416115 

04 

0.221**1** 

04 

20*.  240 

52.110 

0.0  76155 

4 

16.924 

0.U026J01 

04 

•0.9/191211 

01 

0«4o  UO+Ol 

0* 

154.7*2 

71.95* 

0.0  54616 

5 

20.661 

0.7*1)440/ 

01 

-0.709*145- 

C2 

0.4015111: 

01 

354.424 

99.154 

0.0  27)15 

6 

24.793 

0.10*6771* 

04 

0.  1471611* 

01 

0.  U66tu7! 

04 

ioO .0*4 

22.471 

0.01V71I 

7 

21.426 

O.loloSJi! 

03 

-0. 7764219= 

03 

O.J,, 9(5*6 

01 

2*4.97* 

16.«72 

0.0*9*11 

• 

31.991 

0. 1102*9. E 

01 

-0.  *150764/ 

C2 

0.  11191)1! 

01 

189. 171 

21.062 

0.004501 

9 

37.19C 

9.22*1414* 

01 

0.25*1**?/ 

CJ 

0.  14.4*41! 

01 

42.529 

4.151 

0.011749 

10 

41.322 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  27  V«  173.5  KTS  n-  1.22  g 


FltlP  HUI  CHOnO  AT  STA  II 

Hit  1C.* i:  iNU»!t!  9I-.HI  1M-468  iMIP  1)31  T  905  CTP  256  71!  500.0  1*  % 


ij 

*J 

CJ 

0.5217(697 

05 

0.  1 JJ51  74* 

0.1*11«11! 

05 

0.1Cfa9*wlf 

C* 

06 

0.9211(527 

01 

J. .6529*17 

C* 

0.  U12J29i 

05 

-0.1159171: 

05 

-0.1726*1*7 

C5 

0.2JJ4aiOE 

05 

0.0501597 

01 

0. 2tC2i 777 

09 

0.  27  14 I'll  : 

01 

0.22*6  JC/t 

Oi 

0. 2CciJvl<? 

Cl 

C.JJ/lH/* 

01 

0.12112-.J7 

01 

-0.45C.157r 

C9 

0.4  4>l>IJi 

0* 

0.11  )»u:r 

01 

-0.11051510 

C2 

0. 48512 iaF 

01 

-0 .9256  IboE 

01 

0.9510*967 

CJ 

0. IJ1J9»2£ 

01 

-O.lllOtOJf 

J1 

J.5J5u6*J! 

C2 

0.1111716: 

09 

0  «9o  75  207F 

0) 

-0.110610*7 

01 

0.  Idil.h: 

01 

•Hi  JC 

•sue 

CJ/CJMAX 

0 

FA'QUENCV 

*0.210 

*0.210 

1.000000 

1 

1.112 

26.799 

11.199 

0.0950*5 

2 

*.2*1 

216.154 

78.717 

0.191790 

) 

12.197 

71.811 

17.451 

0.025219 

1 

16.529 

12.119 

8.110 

0.02*112 

5 

20.  *61 

109.571 

51.595 

O.017981 

» 

21.791 

158.616 

51.211 

3.017056 

7 

**.92* 

151.917 

19.290 

0.009191 

• 

11. 05 ( 

175.1*5 

19.965 

0.010271 

9 

J7.19C 

114.971 

41.997 

0.008900 

10 

11.322 

BLADE  FLAP  AT  ITA  1)0.1 

MlH.’IIC  *S.l  »S1  J  irtf '  >.  4M-iuA  )HI>'  UO»  T  105  CT*  Jr6  500.0  7*  11 


. "/  J 

0.I0J7S56E  C5 
J.Jl.OnU*  0. 
0.27*75121  01 
0.69113917  02 
).*5l4107<'  01 
J.*21455.>r  01 
J.ioJ57*»!  01 
0.0T»J7to<-  02 
0.1166 *IJr  01 
0.1111!!/  00 
0.2.21S10F  01 


OJ 

0.2756159s  C. 
0. 10)102 lr  01 
0.ltt2Tu0c  0. 

o.jjioiin  oi 
0.li.m*r  02 
0.97779 22C  01 
0.1775992C  01 
0. 01127.9!  02 
0.1Ct970«r  Cl 
0.7ia.99lr  C2 


Ci 

O.illiitn  01 
a.  6 100  JO  7  !  01 
0.  luUOOi  01 

a.«iir.iti  oi 

0.622192  J:  01 
O.Tlall.J:  01 
0.11  Hi  .  1*  01 
O.il  #9  J  72‘i  01 

o.uiirii'  01 

0.2iJl6l2£  01 


BLADE  FLAP  AT  JTA  17* 

Hik.OI'tC  AVI.VSIS  Ml3U  AN-5oA  5h|P  till  I  T  *05 


AJ 

0 • 111  7 19>F  01 
0.1621712!  01 
-J.27 2b.1l*  01 
0.1585  1177  01 
-0.5258789*  01 
-J.9.12101C  02' 
-J.19Jo2<Jt  01 
-o.ii6i;jor:  oi 
0.161619/7  02 
-O«2o171ilr  01 
-J. 212.210!  01 


OJ 

-0. 10211197  C» 
0.9  7(951**  Cb 
0.15515197  Cl 
-0. 1606611:  Cl 
”0.4 1006i?r  Cl 
0. 729.117E  C2 
0.1c9|2|6f  C2 
*0.1141011'  Cl 

-o.2a«5s>:  ci 

-0.  4  7211  75*  Cl 


CJ 

0.68259107  01 
0.  11406616  01 
0.224  I99ie  01 
0,77. jji7*  01 
0.  16/7597*  01 
0.2119  711:  01 
0. 107412!'  01 
O.IJJadll'!  01 
0.14292077  01 
0.2  7160  7  7i  01 


phi  jc 

PS  1  JC 

CJ/CJMAX 

J 

FREWUCNC  V 

Ji  1.6** 

ill.*** 

0.911*19 

1 

1.112 

11*. 221 

58.112 

1.000000 

2 

(.261 

*7.  *09 

29 .20 J 

0.2*1*12 

1 

12.197 

15.119 

1.815 

0.111161 

1 

1*.  529 

178.59* 

15.714 

0.09*621 

5 

20.661 

119.5*2 

21.2uO 

0.1  1675* 

6 

21.791 

255.512 

16.502 

0.0*1*11 

7 

21.92* 

110.9*9 

11.521 

0.070527 

• 

11.  05  C 

2o9.dll 

24.482 

0.0  17271 

9 

17.I9C 

191.229 

11.121 

0.010112 

10 

11.122 

CT*  ib„  HT  )00.0  TA  »0 


PHIJC 

'  p*  IJC 

CJ/CJHA* 

J 

P8E0UENCV 

112.  *19 

112.619 

1.000000 

1 

1.112 

119.610 

>9  .*20 

0.10711* 

2 

8.2*1 

11.121 

11.100 

0.125157 

1 

12.197 

227.211 

56.209 

0.111171 

1 

16.529 

121.111 

21.826 

0.021577 

5 

20.6*1 

159.872 

2o.*9> 

0.011051 

* 

21.791 

177.111 

25.115 

0.11*21* 

7 

2*.  92* 

276.151 

19.519 

0.061515 

8 

11.05* 

217.121 

21.117 

0.018771 

9 

17.  I9C 

214.070 

21  .907 

0.0100*1 

10 

11.122 

BLADC  FLAP  AT  STA  70S 

•  •'V’9It  4N*IVSI  S  IfPel  AH-Sfci 


JHlP  l<09  T  10b  CTH  25*  PIT  bOo.O  Ti  20 


AJ 

-J.*J59t(6*  01 
*0 .11 70294*  01 
3 .217.4*6?  01 
-0.1078516!  01 
0.5797*21*  01 

””-0.ll72«2>r'OJ 

-0.476b.77!  01 
0.141624*7  OJ 
0.2791(11!  01 
0 .4 1*2 77eF  01 
0.4220279*_01 


8J 

0.52150112  01 
-0.21121191!  Cl 
-0.17061*1*  01 
0.2bl79>U*  Ci 
“-0. 29709727  Cl 
0.5119117!  02 
-0. 1 C11655E  CJ 
0.11J59JC*  Cl 
0.  lOlOlblE  01 
-0. 125114 if  C2 


CJ 

PHIJC 

PS  IJC 

0.**i1152* 

01 

UJ.*il 

12  J.«1l 

0,  11 75  71uF 

01 

117. *50 

154.925 

0.  1519*1*7 

01 

209.000 

•  4.6*7 

0. *11*5027 

01 

22.91* 

5.711 

0.  15226007 

01 

217.501 

'  17.50  J 

0.1146/457 

01 

lvl.27* 

27.211 

0.927*  7527 

01 

J16.255 

19.165 

0. 11912217 

01 

27.202 

1.100 

0.17119  »>7 

01 

17.15* 

1.151 

0.  12429  4  Jc 

01 

195.0*5 

11.50  7 

CJ/CJMAX  J  FMQUCNCT 


1.000000 
0. 551050 
0.564905 

0. 4  09*5 _ 

0.0  5*211 
0.02H02 
0.0*0105 
0.0  50416 
0.027170 


0.020464 


4 


1.112 
0.2*1 
12.197 
I*. 52 5  _ 
20. *61 
21.791 
20.92* 
11.051 
17.19C 
11.122 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  27  V-  173.5  KTS  n-  1.22  g 


■IAOC  run  AT  STA  US 


MUM'VltC  MSI  IS 

Mt'PEl  BM-S6B 

ship  ijo*  r  .os 

CTt  236  FIT 

*39.0 

TB  4 

>J 

SJ 

Ci 

PHI  JC 

PSIiC 

CJ/CJNAI 

J 

FBEQUCNCV 

-0.2224743? 

04 

-0.7*9741*: 

03 

0.3435232c 

C4 

0. 1*20.233 

04 

102.631 

102.631 

0.921437 

1 

4.132 

i).i94.?8or 

04 

-0.43*7994? 

Ci 

0.2 JJ27722 

04 

347.404 

173.702 

0.924264 

2 

2.264 

-0  . 30*64*2? 

04 

-0.  1004291? 

04 

0. i02Ji92i 

04 

193.2.0 

63.000 

1.000000 

3 

12.397 

0.4531376? 

03 

•0. 148642 if 

01 

0.47737102 

03 

341.239 

63.469 

0.129001 

_4 

14.329 

—  -3i*»Bomr 

or 

'  -0.17*2993? 

Cl 

0.43223937 

03 

' 201.701 

43.340 

0.126213 

20.661 

-O.oolt.'jl 

03 

0. *544990? 

03 

0. 234  2  7*?i 

03 

124.6  70 

20.772 

0.209223 

6 

24.793 

-0. >493  7941 

03 

-0.S21920C? 

03 

0.6311  til! 

03 

200.317 

22.617 

0.167229 

7 

22.924 

0.  1904.:  371 

02 

-0.2447S. 94 

03 

0. 26  9o3. JH 

01 

272.337 

34.792 

0.0  70*66 

• 

33.091 

-0.7*32C85r 

0/ 

-0.  1  B*o*40C 

Ci 

0.2044  tile 

ui 

247.127 

27.4*9 

0.0  32740 

9 

37.19C 

03 

a.  uobi.o: 

Cl 

0.  1  .**  •  11! 

01 

130.270 

li.027 

0.032336 

10 

41.322 

•LAOS  FLAP  AT 

STA 

170 

MBA  9  ".Ml  6  MALTS  IS 

4  Oil  CL  AH-S4* 

SHIP 

toot  r  4js 

C TB  23o  FL? 

300.0 

7B  26 

BJ  " 

”  "  * 

OJ 

Ci 

PHliC 

P*  1  JC 

CJ/CJMBX 

3 

FBEQUCNCV 

-0 .21o9223r 

04 

0.1 72*32*1 

04 

0.1713342? 

C% 

0.2.329  72* 

04 

44.631 

44.231 

0. 220362 

1 

4.132 

0 .1  3666 195 

u* 

0. 1  CPI l 77* 

04 

0.  1742103* 

0* 

32.361 

19.120 

0.6  30320 

2 

2.264 

-0. 2*13271' 

04 

-0.241411  SC 

Ci 

0% 

142.2  12 

6e.273 

1.000000 

J 

12.19? 

-0.731 7262* 

02 

•3.333662.? 

C3 

0.  3.2*97*6 

03 

236.214 

24.203 

0.124009 

4 

16.929 

-J.lU.9l3t 

CJ 

-0**t5%wAi  M 

03 

0*  «i»  7  f»l): 

03 

236.024 

*1.21 7 

0.164299 

9 

20.661 

-J  ,4«7  7  72*e 

03 

0.3413143? 

03 

0.39*332*? 

03 

143.012 

24.170 

0.21*420 

6 

24.  793 

-J  .66 2  7S1af 

03 

-0.4642439? 

C3 

C.  3011209- 

03 

213.010 

30.716 

0.292201 

7 

22.92* 

J  •  7lwo  ?V«F 

02 

-0. *74«9147 

CJ 

0.6  3  319.7? 

03 

273.9.9 

34. .96 

0.247226 

2 

33.041 

-J.7613C42' 

02 

7e 

C3 

C. 

03 

2.J.097 

22.966 

0.1 70419 

9 

37.14C 

_ 0.474007*1^ 

04 

_-u.oClo2oO' 

02 

0#  iblJZsj-iz 

y* 

231.474 

23.147 

0.027*27 

10 

41.322 

BLADE  CHORD  AT  STA  10S 

fj-uNic  /''uvjis  t  ?hi*»  nav  r  .o*i  ct«  ts*  fit  sao.o  tb  it 


BJ 

~ 

*j 

- 

CJ 

— 

PHl  JC 

~PSIJC 

Cj/CJNAX*“ 

J 

FBEQUCNCV 

0.2J4747JC 

06 

0  .2332  ?l'i| 

0* 

0.924l*94f 

c* 

0. *249)43? 

0* 

16.90? 

26.907 

l  .000000 

1 

4.132 

0  .6.06422? 

0** 

0.  7**ol2*F 

Ci 

0.6.96.06? 

04 

6.242 

3.424 

0.122204 

2 

2.264 

-0,74*334.: 

0% 

-  0. 103*9* Jr 

c* 

3. 1302.2*3 

OS 

232.96* 

77.922 

0.249259 

3 

12.197 

o.svMt.; 

0*» 

-0.441*019? 

Cl 

0.  3.1*4. .r 

04 

344.560 

27.390 

0.103191 

4 

16.92  4 

0.1314  Is*; 

c* 

-0.2  c  7*7  74? 

13 

0.  1  J*7*  J.fc 

09 

344.239 

6  J  .24  7 

0.0  201*5 

» 

20.661 

J  .  3  753  3  lt»f 

01 

-0.  !».JPH  Ji*. 

02 

0.  *7  12  71  2? 

03 

351.759 

*  3  iu26 

0.007225 

* 

24.791 

-0.1 39  714.1 

l* 

-0. S79647S? 

03 

0. 1 7J*4 J22 

04 

214.010 

30.716 

0.0  32496 

7 

22.42* 

0.211  1  Uli 

UJ 

-0.  162**069 

C3 

0.  J24J4/2- 

03 

2*4. 7.1 

*9.993 

0.0  19*10 

2 

33.  052 

0.677UC6? 

01 

-0.  324*44  7* 

C2 

0.  j731>J4c 

Wl 

3*7.217 

3  7.691 

0.0  12919 

9 

37.I9C 

-0  .46  3*  34ot 

01  _ 

0.lll082*t 

C3 

0.4  Iu7ul J: 

03 

166.427 

16.693 

0.009022 

10 

41.322 

SLADE  CHORD  AT 

STA 

US 

Hf.9i.MC  ANIL  VMS  Nil  ?  -M 

SHIP 

1309  T  .05 

CTR  2*6  FIT 

500. 0 

(B  22 

3  J 

— 

#J 

-  CJ  “ 

— 

*  Prtl JC 

PS  f  JC 

CJ/CJMBX 

J 

FBEQUCNCV 

-0  .2736929* 

09 

J.9724C29? 

02 

0.  256  72  97F 

04 

0.9*67941? 

04 

27.349 

*7.349 

1.000000 

. 

4.112 

0  « 1626440* 

04 

0.  324H297C 

03 

0.1717977- 

04 

10.699 

9.449 

0.200914 

2 

2.264 

-0.1214CJ** 

J4 

-O.lHOliO** 

C4 

0.2)33*13? 

04 

219.991 

72.964 

0.272012 

3 

12.397 

o  •  196*  *4&r 

04 

—  0.3573132- 

12 

C. 1 *509u  7? 

04 

399.999 

9  7.740 

0. 229504 

4 

16.524 

-a.lJ9,*t9oT 

J3 

*3i 2iCsl  71, 

03 

0.2  7  7 40*  3  ; 

03 

242. 609 

41 .402 

0.0  34  712 

9 

20.661 

•3 . 16  7*  1P*C 

02 

-0.214  7566? 

03 

C. 22  )94*4i 

01 

2o*.6  37 

44.273 

0.029747 

6 

24.793 

- 3.726  4  I9.T 

03 

-0.9660142= 

C) 

0.  4  73729  7? 

03 

219.294 

31.271 

0.109934 

7 

22.92* 

0 .4Job  t2l‘ 

01 

-0.  *4*02  to,. 

CJ 

C.o  lliJl  J: 

01 

303.714 

33.589 

0.081*26 

8 

33.  CSC 

J. 344*710? 

01 

0. 7023936: 

C2 

0.  3*20311- 

03 

11.619 

1.291 

0.041093 

9 

37.19C 

-J.  366141.  r 

02 

-0.  77  7*004? 

C2 

C.U5  77o  J*  : 

62 

244.799 

24.479 

0.0  10039 

10 

41.322 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  27  V-  173.5  KTS  n-  1.22  g 


IU«*  TOII IJN  AT  8TA  1)1.1 

HAM  ON  It  ANAL VII t  NO?f  t  AH- JAA  SHIP  1004  T  AO)  CTK  2i*  PL?  40U.0  TA  AA 


- n 

‘  r 

- ij  — 

••  •  n — 

"r  ' 

PHlJ? 

PflTt 

Tj/c 382i - 

J 

PiiOUiNCV 

0.491019*  t 

0} 

0.2*104201- 

OA 

0.2*1*111* 

04 

0.140212*2 

04 

42.1** 

42.1>* 

1.000000 

1 

4.112 

•0  .219*14** 

0* 

0.14*1  tin 

CA 

0. 2021441s 

04 

lll.TU 

*9.1)9 

0.1 4411) 

2 

8.2*4 

-0.2171*118 

01 

0.10*1*11* 

Cl 

0.2412411* 

01 

1*1. *44 

*1.191 

0.042412 

1 

12.141 

J.»S24C9** 

02 

-0.4C111S9E 

01 

0.. 114401: 

01 

214.11* 

6*. *14 

0.10**98 

4 

l*.»2f 

- O.Tk.oOir 

01 

•0.!»?*4*»1E 

Cl 

0.  /o  tullw 2 

oi 

J* 4.604 

11.421 

0.19*141 

» 

20.6*1 

0.  mi  Sect 

01 

-0.46214*-.* 

01 

0.  *42 12 14 : 

01 

104.119 

Sl.SOl 

0.1*1*24 

* 

24.191 

-0.*10*i  »u 

01 

-O.S.UOiTE 

02 

0*)/  Ji'fdJC 

01 

14*. 420 

2..111 

0. 147*48 

1 

28.92* 

01 

-0.2**2*648 

02 

0.i*>24IJ* 

01 

1*1.410 

44.48) 

0.0911*1 

8 

11.0*8 

-0.191224** 

02 

0.44411144 

02 

0.  *2.  1411* 

02 

111.19* 

12.400 

0.011411 

4 

11.190 

o.**2  ooior 

02 

-0.  1 5*4*4 1* 

02 

O.jAJIOIO: 

02 

144.141 

J«.u*4 

0.011411 

10 

41.122 

HARMONIC  COMPONENTS  OF  FLICHT  TEST  DATA 
CASE  28  V-  173  KTS  n-  1.45  g 


IIAOE  FERTMFA  ANGLE 

analysis  irc-i  *«-»•»  ;hi»  1^09  r  .o»  cta  101  fu  400.0  t*  ji 


J.6**l<0o  =  Jl 
J  .4/VJ435!  01 
•0.257*51  /f  00 
-0.O8-.5  1411-01 

~«>.2l64401F-CI 

0  .i4jj»m-oi 
-0  .9*a2*6.:-oj 
0.1l*6fV0'-0l 
-0.4*574l5C-02 


»J 

-0.46112*3/  Oi 
-0.  <144111''  *00 
-0.tCC*65l'-C2 
0.  1124992'-CI 
~  0.2476/Olt-Cl 
0.2A422u*'-0l 
0. 1 3>/9luF-Cl 
-0.  1J5551C!-C1 
0.418S6ICC-02 
-o.  1  ji*u5f-ui 


CO 

Phi  oc 

'  PS  I3C 

Co/CJNAR 

J 

FM9UCNCV 

0.66216/1'  Ul 

313.655 

315.655 

1.000000 

1 

4#in 

0.4*31921-  03 

23*.  205 

119. 102 

0.0  71*30 

2 

1,2  JC 

0.  6*  716397-01 

1*3.016 

bl.o/2 

0.010167 

3 

i2. 344 

C. 4330534:  — Ul 

133.45/ 

11.164 

0.006910 

4 

__  16.461 

C. 3425*437-01 

46.152 

4.270' 

o.oosia* 

5 

20*676 

0.2  7664*.  2-01 

122.151 

20.159 

0.004174 

* 

24,69 1 

0.  1*1205/7-01 

11.35! 

1.050 

0.U0575! 

7 

26«  607 

0.111*10  7c-0l 

265.66/ 

11.216 

0.002396 

• 

32.922 

0.  l2a*H/'-Ul 

19.502 

2.140 

0.001916 

9 

J7.  C37 

0.140*1347-01 

249.359 

24.919 

0. 002125 

10 

_  91.152 

SHAFT  moment 

h.'.-vhic  «*4ivm  «rn:i  ah-ua  ship  uj*  r  .os  cm  ioi  pit  soo.o  t»  1* 


FJ  63  CJ 

*0  .*/«)<  14*  04  O.U2I5S8E  0*  0.1420661c  Ok 

U.  *0.  1651203'  04  0.2031**4,:-  04 

-0.4/4 62*3«  04  -0. 3040516'  C4  0.01144/43  03 

J  .2*eU  Jt4?  Oj  -0.2tC*l/4r  Ci  0.19  tOiiJc  01 

•3.3*33(65'  04  ”=0.(621*11'  03  '3.40/1011.:  04 

-3.2Sl2491t  03  -U.b376*/t'  Cl  0.6133RS2F  ui 

-0. 4043.411  04  -0.220441a/  C4  0.3.2241 1 :  04 

0.44915701  01  -0.713/11/1  01  0.544*731'  01 

-0.1244/60'  04  -0.221122V  03  0.1  114323c  04 

_-J. 50I97.M  02  U..'tll*:JF  Cl  _  0.2  042402'  Cl 


PITCH  LINK  TENSION 

M4.9UNIC  ANUV6IS  NOOll  AM-34*  SHIP  1004  f  40S 


PHI  JC 

PS  I  JC 

CJ/CJHAX 

"  FREOUENC  Y 

127.  *75 

127. <75 

1.000000 

1 

9.115 

215.5*4 

117.792 

0.0 14104 

2 

6.21C 

25  7.490 

*5.810 

0.219196 

1 

12.344 

117.640 

79.410 

0.0  02724 

4 

16.461 

192. CO* 

3* .442 

0.028702 

5 

20.576' 

24* . 502 

41.417 

0.004*25 

6 

24.691 

204.21* 

29.174 

0.0  3*164 

7 

*».(o? 

10  2  #  1 1 1 

37.764 

0.003947 

a 

32.922 

1*9.691 

21.077 

0.009252 

9 

37.03/ 

loi.676 

10.36* 

0.001471 

10 

41.152 

101  FLT  500.0  TA  11 


*j 

-0.1440117/  01 
-0 .21  3441.1*.  Oi 

0 .303*114'  01 
-0.1o49C49*  02 
-J.4ll41.lf  02 
-O  . a/u2 1J1L  02 
-0 .1710(17'  02 
0.1065107'  02 
0.11614417  02 
0.1011115!  02 
-0.6/74431'  01 


~BJ 

•0.24  *  7402'  Cl 
-0.37951*1'  Ci 
-0. 22071 9S-  Cl 
•0.436732(1  02 
U.24l4l46t  02 
0.41/11(1'  02 
-0.2116/1  IF  02 
-0.  231 1  /OIF  C2 
-0. 14144131  C 2 
-0.I67J550C  02 


Cl 

0.14./3J2E  01 
0.46140*26  01 
0.221/1537  01 
0. 10ao9/2i  01 
0.  / 1 JUiiic  02 
C.  40  43*  3  IF  02 
0.1/24*11'  02 
0.254/01*:  02 

o.  i  />.//.»;  02 

0.1*0346.6  02 


"PMlJC 

211.21/ 
109.149 
26J.fal2 
20.. 162 
160.331 
II  1.364 
123.411 
29/. 109 
103.762 
247. 9u2 


PS  IOC” 

211.21/ 

154.574 
P6.*7t 
51.041 
12.0/1 
lb. 561 
46..** 
17.139 
11.4/4 
24.796 


CJ/CJHAX 

0.704421 
1.000000 
0.457114 
0.21*011 
0.144/13 
0. 095950 
0.0/O191 
0.051044 
O.OiuUO 
0.01*691 


J  FREOUENC  V 

1  4.115 

^  S.23C 

3  12.146 

«  16.461 

5  20.5/6 

6  24.691 

7  2*. 807 

•  12.922 

4  47.017 

10  41.152 


FIXED  IIUB  FLAP  AT  STA  II 

NA‘«3NIC  ANHYS!  S  HOJFl  Am- 16*  SHIP  1009  T  405  CTA  301  FIT  500.0  TH  1 


-  —  60 

0.1*3154*7  04 


cr  TmIOC"  Piur  CJ/CoMAX  j - FREQUENCY 


-0.12141*5*  05 
0.15954*6'  04 
0 .105  7  1C4C  ul 
-0 .2502CI J*  04 
-0 .4492 79'i!  02 
-0.3067422!  01 
•0.4424:24!  03 
0 .1100591!  01 
0. 171017b'  01 
O.lOR.Cla:  01 


0.2457*41'  05 
-0.232*1*6'  C5 
•0.610*24*6  04 
-0.746*223'  Cl 
-0.7119523!  C* 
-0.1*029116  01 
-0.1f(446«E  01 
•0.46C4/07F  Cl 
0.22432*1'  C2 
-0.7792191c  C* 


0.291034*2  03 
0.2 111*5*7  05 
0.6115**17  04 
0.26117147  04 
C. 4754235c  02 
0.  *55*32/7  01 
0.  73  J/4 JOc  Ul 
0.30165317  01 
0.1/169117  01 
0.3130915c  Ul 


114.922  114.92  2 

2/3.921  136.961 

2/2.66*  90.455 

IV*. 6*1  49.165 

22**425  43.4(5 

210.445  35.0/4 

211.139  10.166 

110.942  l«.*bl 

1.4o0  0.114 

143. *20  14.3(2 


1.000000 
U. 746140 
0.20**96 
0.0(9120 
0. 003119 
0.012141 
0.0  25616 
0.0171*7 
0.0126(3 
0.010*54  10 


4.115 
6.23C 
12.144 
16.461 
20.57* 
24.691 
21.607 
32.422 
3  7.  Cl  7 
41.132 


HARMONIC  COMPONENTS  OF 
CASE  28  V-  173  KTS 


FLIGHT  TEST  DATA 
rt"  1.45  g 


nj'n  iiub  cuono  at  sta  it 

MAtv.ftlC  ANALYSIS  HCPEL  AM-36A  SHIP  1009  T  60S  CTR  301  ALT  SOO.O  TR  A 


AJ  " 

- 

4J 

Ci 

— 

**  phTjc 

PS  lie 

CJ/CJNAX 

~j~~ 

FAEQUENC  V 

03 

0.3073  lit* 

03 

0. 76293 75E 

03 

0. 933065 JE 

03 

37.036 

37.036 

1.000000 

1 

3.113 

0.195317** 

03 

0.  77197705 

0. 

0. 2 I03A Ji* 

03 

21.316 

10.736 

0.2233IS 

2 

S.2S0 

-0.9939(321 

0* 

-0. 23)06  42r 

CS 

0.23.2  7  70S 

03 

237.060 

62.333 

0.273390 

S 

12.336 

0. 1  7*9(8  JF 

03 

0. 10J663 IF 

C3 

0.20*3231? 

03 

30.061 

7.320 

0.022166 

3 

16.361 

J.IA2o5.7f 

0) 

0.3421909E 

Ci 

0* 

03 

73.363 

i3.rii 

0.0033R7 

3 

20.376. 

-0.2  3oT360* 

02 

-0.1613030= 

C3 

0. 1*13223? 

03 

269.139 

33 .660 

0. 017300 

6 

23.691 

-0.16)1336? 

03 

0. 1 71)712? 

C4 

0.2)7)47)5 

03 

133.936 

19.133 

0.023306 

T 

26.607 

J.3223C6)F 

01 

-0.  1907133* 

CJ 

0.63233(2? 

03 

323.20? 

30.301 

0.00u?92 

6 

32.922 

•J.3.o7L20l 

03 

0.1117at)3r 

C3 

0.  UJlt.Jg 

(* 

111.763 

12  .■>20 

0.0 12902 

9 

37.037 

J.2/3Jt5dF 

OJ 

0.626373?: 

C2 

0. 26132*32 

03 

12.662 

1.266 

0.003016 

10 

31.132 

•IAPE  FLAP  AT 

STA 

1S0.S 

HLCOPNIC  ANALYSIS  NOPtl  AN-S61 

SHIP  100?  T  303 

CTR  SOI  FIT 

300.0 

TR  19 

- 

"  RJ  ■ 

CJ 

PH  UC 

PSUC 

CJ7  ’JMAX 

'  J~  ’ 

"FREQUENCY 

0.U323I9F 

03 

0 .3*39(606 

03 

-0.33792  62* 

03 

0.63733936 

03 

329.0  70 

1*9.070 

0.933603 

1 

.  A.  113 

-J.*9)l<.0»? 

03 

0.6363736* 

C3 

0. 7023613  2 

03 

113.663 

37.331 

1.000000 

2 

8.21C 

-0.1270C2IF 

01 

0. 1 63321 3* 

03 

0. 16)73*2* 

03 

93.920 

11.30? 

0.269396 

1 

12.336 

0.1062  1317 

03 

0. 16092626 

02 

0.10627326 

03 

1.910 

0.37# 

0.133113 

A 

16.361 

-0.2016  19s? 

OJ  0.3CCCB66F 

01 

"  0.2016372: 

03' 

176. 66} 

'13.773 

0.02*701 

5 

20.376 

-0.13931263 

03 

0.32*7117* 

03 

0.39133)13 

01 

10). 790 

17.612 

O.O7620* 

* 

23.691 

0.2*303326 

01 

-0.13(632  6* 

03 

0.3333939? 

03 

3*3.616 

36.239 

0.037*33 

7 

2*.  60? 

0.1362310? 

0* 

-0.1236709* 

03 

0.37720972 

03 

330.629 

32.603 

0.033691 

1 

12.922 

u • 1636237? 

C3 

-0.29112**6 

03 

0.33*27133 

01 

*99.339 

13.261 

0.037666 

9 

17.037 

0 . 12  30  )69t 

yi _ -0.  1  399336* 

03 

0.2013139* 

03 

307.37* 

30.737 

0.0*67*3 

10 

31.132 

SLADE  FLAP  AT 

STA 

in 

HA?  4  ON  It  ANALYSIS  <*0311  AH-36A 

SHIP  1<I09  r  303 

C7R  101  FL7 

300.0 

TR  30 

AJ 

BJ 

*i 

Rhijc 

PSIJt 

CJ/CjHAX 

J 

FREQUENCY 

J.Ia9*332C 

C3 

0  •  30  6  1  *  6(<  ? 

03 

-0.137937C7 

C3 

0«  Hi 

03 

J12.J23 

112.1*3 

1.0 0000 0 

1 

3.113 

- J .2)26  SC3c 

03 

0.6193000* 

03 

0.66  M2 1)2 

03 

112.206 

Sn.lOJ 

0.666323 

2 

R.23C 

0.1117*09* 

03 

0.1 730969E 

03 

0.2J649)«e 

03 

37.293 

19.096 

0.2  73161 

1 

12.136 

-0.112 1732* 

C3 

-0.2661663? 

C3 

0.11)33332 

04 

193.333 

33.361 

0.132833 

3 

16.361 

-J.lOl.'STb* 

03 

•i)#  4tS0**  Jo*. 

02 

0.103173)2 

04 

1*2.266 

Ju  »4!>4 

0.1 iOOUf 

* 

20.3  76 

-0  •  63b  7  Sat  * 

03 

-0.2339033* 

C3 

0.6*??33>E 

03 

199.663 

33.311 

0.09131* 

6 

23.691 

-J.SJ2F9l«t 

03 

-0.1  JC2399? 

CJ 

0.  )1  (9*232 

03 

193.3(0 

*7.74* 

0.064637 

7 

21.107 

J.OnJAlFO' 

03 

-0.16(66)3* 

Ci 

0. 1209*36* 

01 

3*3.369 

30.336 

0.03*960 

a 

32.92? 

0  •  1*3  7  1 13E 

02 

0.337362  9* 

0* 

0.  Wo4d #/€ 

02 

69.903 

7.767 

0.006)13 

9 

17.03  7 

0.6*61  I6.T 

02 

0.  33301 9  7? 

C2 

0. 1 J»4)2  7  * 

03 

31.96* 

3.197 

0.0  13631 

10 

31.132 

* 


■LADE  FLAP  AT  STA  SOS 

HJC.flN!:  ANALYSIS  NOOSl  AH-36A  SNIP  U09  T  AOS  CTR  SOI  FIT  SOO.O  TR  20 


*0  ' 

*  *  ~  SJ  " 

*  C  j 

PHfjC 

ps  ijc 

~CJ/CJNAX 

J 

FREQUENCY 

0  .7767373* 

03 

•1. 377679)* 

03 

0.36(6396* 

C3 

0.6977102* 

03 

122.774 

122.773 

1.000000 

1 

9.113 

0.2636639? 

03 

-0.  33213)3? 

C3 

0.3173949* 

03 

110.616 

153.309 

0.627192 

2 

1.230 

o .!o*o< j»r 

03 

-0.1339361? 

03 

0.2992732* 

09 

207.076 

69.025 

0.321771 

1 

12.136 

0 . 10)9336* 

C3 

0.3J331  J6i 

C3 

0. 11106/0? 

09 

17.369 

6.367 

0.139166 

A 

16.361 

M. 5610(67* 

03 

’  0. 3C4I )o 1? 

02 

0.  >6/  ;  >?l: 

03 

3.161 

0.632 

0.0  60626 

S 

20.376 

0.2665613E 

03 

0.2767021? 

03 

0.369212*2 

01 

36.069 

7.676 

6.05)066 

6 

24.691 

0 . 391 8  C(9t 

o3 

-0.233)713* 

C2 

0.3929126: 

03 

3)5.700 

50.613 

0.0  56315 

7 

21.107 

0  .23  723  ?)C 

03 

0.3733  02? 

C2 

0.263)6*3* 

01 

12.367 

1.57  3 

0.037778 

6 

12.922 

0.1699233E 

03 

-0.9137607* 

02 

0.1321433? 

01 

1 J 1.705 

lo.6>6 

0.027660 

9 

17.03  7 

0.I299  72  7C 

03 

-0.9S()3)6c 

C2 

0.16377)32 

03 

322.5*9 

32.233 

0.0*1371 

10 

61.152 

210 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  28  V-  173  KTS  n-  1.45  g 


•l APE  FLAP  AT  STA  2SS 

HAPMuNtC  ANALYSIS  NuPkl  AH-14A  SHIP  1009  f  AOS  CTA  SOI  AU  500.0  IA  4 


AJ 

■  ” 

SJ~ 

■*"  "  ‘ 

_  c  j. 

Anfjc " 

ASIJC 

CJ/CJNAX 

J 

FAEUUtNCV 

-0.486  48095 

04 

-O.IU»7IT: 

C4 

0.40)71215 

C4 

0. 42091605 

U% 

106.411 

106. .It 

1.000000 

1 

4.115 

<4.2221912' 

c* 

-0.  *3194105 

04 

0.2  4  72 >945 

04 

444. .74 

164.747 

0.164674 

2 

A.24C 

-0.JJ66C9-** 

Ol 

-0. l2o)Q94* 

c«» 

0.  44247.6! 

04 

202.700 

67.569 

0.769646 

> 

12.444 

J.HhZitaZ 

0} 

-0. 4021444c 

04 

0.9  7205145 

04 

444.201 

•4.400 

0.211941 

4 

14.461 

0.1*414201 

04 

-0.  4Y..I  72k 

04 

0.  44  *4.445 

04 

272.020 

6. .164 

0.041449 

1 

20.176 

-0 .7720 1 1 7F 

02 

0.48*A/94k 

04 

0. .444461! 

ui 

90.024 

14.496 

0.1  17586 

4 

24.691 

-0.245942c! 

04 

•0. 14464225 

04 

0.41577275 

04 

219.060 

41.295 

0.075251 

7 

2t.t07 

J  .47i9491f 

04 

-0.1346*425 

02 

0,.  7  .14  745 

04 

416.479 

44.797 

0.1 14142 

• 

42.922 

0.1*931815 

0) 

-0.  JC214845 

C4 

0.  Jl->444«! 

04 

4U2.0  46 

44.160 

0.064791 

9 

47.C4I 

o.'t'mstfjL 

02 

0.44427125 

02 

0*  1  J  *>  *j  0  d  o  r 

04 

14.  442 

1.944 

0.021066 

10 

41.112 

•LADE  FLAP  AT  STA  JTO 

Mitxjslt  ANALYSIS  NOCcl  AH« 464  SHI*  1004  T  404  CTH  SOI  FIT  400.0  TA  26 


4  J 

ttj 

CJ 

Phi  jc 

PSIJC 

CJ/CJMAX 

J 

FAEOUENCV 

0 .1*447145 

C4 

0.10672415 

04 

0.1144677c 

C4 

0.1 1 1*04  7! 

04 

47.099 

47.0*4 

0.541671 

1 

4.115 

0 .19414621 

C4 

0.*4<I*J76‘ 

C4 

0.21041265 

04 

24.674 

11. *44 

0.7  44914 

2 

I.24C 

-U  .2  7617*05 

04 

•0.7  759441! 

04 

0.29746.4! 

04 

194.741 

61.249 

1.000000 

4 

12.444 

0 .2440127* 

04 

-0.61174225 

04 

0.u<9im.! 

04 

2*4.102 

72.491 

0.242170 

4 

14.461 

'  -0  .»406  724! 

02 

•O.liclol*! 

Ci 

■  C. 14262445 

04 

264.716 

12.444 

0.18144* 

*  6 

*  20.176 

"J  •  7*-*  2 l**c 

Ci 

0. 16117251 

02 

0.  79a9744: 

04 

ITi.7ol 

29.294 

0.274*19 

6 

24.691 

-U.lol4  104C 

04 

-0.4  724.2  6p 

04 

0.  a  74410.5 

Oi 

214.1/2 

40.110 

0.2  446** 

7 

28.607 

0.1411C  4oF 

04 

-O.-olblOl! 

04 

0. 1  41 1  7145 

04 

292.919 

46.015 

0.174402 

a 

42.  922 

0.6"76C475 

02 

-0. > 1 544065 

C4 

0.22771045 

04 

266. 12S 

41.940 

0.074211 

9 

47.047 

_ -0  .60066191 _ 02 _ 0.  16*40915 

04 

0.1  »1.47.f 

04 

104.449 

1J .441 

O.ObOill 

10 

41.112 

RLAOE  CHOAD  AT  STA 

101 

(*4C*i  JHU  ANALYSIS  HPDll  AH-56A 

SHIP  100  4  T  401 

CTA  401  PIT 

100.0 

Tk  IT 

<  J 

Sj 

CJ  ’ 

"  ’  FHUC 

PSIJC  ■ 

Cj/CJHAX 

J 

"FAEOUENCY 

0 .20645225 

Uo 

0.19891 405 

0> 

0.4*77101! 

Cl 

0.4412777! 

01 

64.046 

64.046 

I.OOOUOQ 

1 

4.115 

0 • 12 1 4 1745 

J) 

0. 3441644! 

04 

9.1261247: 

01 

11.9  46 

7.41* 

0.2  92444 

l 

I.24C 

-0.81045405 

O'* 

-0.1  *<08044! 

C5 

0.  1024191! 

01 

2.0.07* 

BO .026 

0.476694 

3 

12.446 

J  .741141 V 

IN 

0.l2l7*8l* 

C4 

0.  0  J4  79 

04 

8.704 

2.176 

0.1*660* 

4 

16.461 

-  0 .461 75 Sof- C4 

-0. 1 14004  9c 

04  * 

O.il  76070- 

04 

2*7.601  * 

'57.121 

0.027744 

20.576 

-0  .4916271:- 

04 

-6.1200111! 

C4 

0.11 011.4c 

04 

l44.oll 

42.269 

0.011*29 

* 

24.691 

•0.*il44ciF 

04 

-0. 16101275 

C4 

0.  2040041! 

04 

241.697 

41.100 

0.047070 

7 

29.807 

-0.12125425 

04 

-j.uiodosr 

Ci 

0.  12264045 

04 

1*9.144 

24.1&7 

0.02*447 

B 

42.922 

-0.14745465 

C4 

-0.4146.101 

C4 

0.  4661*7)5 

04 

249.221 

26.1*1 

0.009191 

9 

47.047 

_ -0 • 4219c  415 

04  _ 

0  .  1 Ck22  uoC 

04 

0.  11 1 1 1  n5 

04 

107.019 

10.706 

0.021764 

10 

41.152 

SLADE  CHOAD  AT 

STA 

111 

Htc  4  "'N 1 C  ANALYSIS  HOCfl  AH- It  A 

SH| 

P  1004  T  401 

CTA  401  FIT 

500.0 

7  A  22 

AJ 

*J 

CJ 

PMIJC 

PSIJC 

CJ/CJHAX 

J 

FAEttUf  NCV 

-0. 2716171! 

01 

0  .27144495 

04 

0.6106812c 

C4 

9.06  49611! 

04 

41, **7 

61.8*7 

1. 000000 

1 

4.115 

0.3041  1845 

04 

0.48106941' 

04 

U.  40o9  7oJ! 

0« 

4.092 

4.146 

0.41**09 

2 

a. 240 

-  J  .228  )il  ir 

04 

-0.24201615 

04 

0.  I7J94o8* 

04 

241.927 

77.409 

0.114421 

4 

12.346 

J..Jli'«2lr 

04 

0.15542405 

C4 

0. *01991)5 

C* 

1.416 

1.414 

0.307664 

4 

16.461 

J .46 1  45S li 

02 

-0.417U41C5 

04 

0.  .1461)75 

04  ' 

274.912 

>4.990 

0.062174 

> 

20.1/6 

0 .64449711 

02 

0.41 *o4  7SC 

C4 

9.42412215 

04 

81.376 

14.564 

0.064240 

* 

24.6V1 

-0.476711.5 

04 

-0. 7C521 i r 

CJ 

0.812 Ji205 

04 

241.9/9 

44.711 

0.127449 

7 

28.507 

-J. 4651*58? 

04 

•0.42/0062! 

02 

0.  41/141  7! 

vJ 

1*1.240 

24.151 

0.064**0 

* 

42.422 

-0.2  >69  7015 

04 

-O.citiOllC 

Ci 

0.  442  7444: 

Cl 

219.991 

24.132 

0.017107 

9 

4  7.C4  7 

•0./12«  J30f 

02 

U. 262461  l> 

Ci 

0.211  4)4  tc 

04 

101. .00 

10.120 

0.0  40641 

10 

41.112 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  28  V-  173  KTS  n-  1.45  g 


8  UM  TORS  I  O')  AT  IT  A  1)1.1 

HAMtHtC  Aft.uvm  NC8(L  AH> AAA  SHIR  100*  f  OS  CTA  Ml  Pit  MO.O  TR  44 


/  J 

*2 

Ci 

PHI  JC 

PSIJC 

C2/CJMAX 

2 

PMOlMNCV 

0.22*0  DTP 

0) 

0.)lt,)7?*r 

0. 

0.  J6)4  710F 

04 

0.4/4414*2 

04 

4*.  1)1 

4*. 1)1 

1.000000 

1 

4.119 

•O.hSttur 

04 

0.270)44! 

C4 

0. ) 1 716)7? 

04 

in. m 

64.66* 

0.*6«*04 

2 

*.2)0 

0.)J)l*2k« 

Oi 

-0.14617*6! 

OJ 

0.  J47.76J? 

OJ 

Jil.429 

110.476 

0.07)22* 

) 

12.944 

-J  .27903))? 

0) 

-0.74469O4! 

C) 

0.314014/C 

Oi 

249.46) 

42.41* 

0.1/1547 

16.441 

-0. 6.27*4)1 

00 

-0.)4)46ioC 

CJ 

0. J.9/1//C 

Oi 

2>9.4i) 

)',.*») 

0.07)74) 

9 

20.574 

-0..94  7.*#! 

OJ 

-O.OITl/ot 

0) 

0. *6449292 

0) 

221.2  76 

36. *60 

0.140142 

6 

24.691 

-O.J2)b)//t 

0) 

0.269442)? 

Ci 

0.4211*/)? 

0) 

140.210 

20.0)0 

0.0 **762 

7 

2*. *07 

0.7b06?9.F 

0) 

0.146402  0! 

0) 

0. //oil*)* 

Oi 

1 1.666 

1.4)7 

0«l6)o69 

• 

12.922 

0.1u)6C4ir 

0) 

-0.19)6064? 

0) 

0.2)14241? 

OJ 

J09.706 

34.412 

0.06)007 

9 

)7.  0)7 

-0.252OCb/F 

02 

-0.1116*2  J! 

03 

0.114)926? 

Oi 

2)7.2  7) 

2). 727 

0.024107 

10 

41.152 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 


CASE  29  V-  170.5  KTS  n-  1.62  g 


ILAOE  FEATHER  ANGLE 

Htttt'NIC  4V.IV9I*  «'*9fl  48-46*  1616  UN  '  424  fT»  137  FIT  *23.1  IF  »| 


4J 

CJ 

FHIJE 

75|Jf 

CJ/CJMt 

J 

FMttUEACV 

r.t. c»**c»»  ci 

C.444<’«4ir  01 

-l*.461*C*47  01 

0.64264  i*f  01 

11*. TFT 

MS. 77* 

1.000000 

1 

4.114 

-C. ?»*#««>«  cc 

-0.144546T'’  00 

2.44  346I7C  >3 

211.764 

1.5.662 

). 261441 

2 

4.7)1 

-0.:C5*.*«4=  cc 

0.1*6#f<0«-Cl 

0.  11444  14*  00 

167.472 

*4.174 

0.016446 

j 

17.144 

-C.5*1f*4*r-CI 

0.MM4I  >*-o* 

0.41541104-01 

177. *04 

44.177 

0.001)6*4 

4 

If. 461 

c.25>«**4-ci 

-0.*14*C5,F-CI 

0.17J54I77-J1 

112  .*  JO 

62.512 

1.214144 

« 

7  2.476 

0.647J751*-  0* 

-n.J!  »C6*  *!  -iV 

0,.*»  074'77-n? 

764.40  1 

4T.400 

0. 0OO174 

74.741 

-0.5'411.M7-01 

0.4*541  iM-l*l 

7t,1.7l'« 

18.470 

0.006064 

7 

76.607 

•c.i’jt/c-ei 

0.*«4HC.**-i»l 

144.744 

16.1 >7 

1.2)411? 

17.67? 

3.141U4T<--C1 

.MW*****'-"! 

0.*«451.Cf-t)t 

76.444 

2.417 

0.004662 

6 

37.C17 

0.17*11097-?? 

-o.2»?c«i**-<? 

0..*741»»ir.O? 

?fe.n*>r 

27. *510 

0.0021 1 1 

1C 

41.142 

SHAFT  MOMENT 

HllH.'Ntf.  4NALW1 

•OlFl  *6-*64  *8|4  11  J«  T  4)5 

fit  1)7  FIT 

4(H).0 

T»  » 

4J 

6  J 

CJ 

F8|jr 

fsijc 

CJ/7JMAX 

J 

7MOU14C1 

•C.4 14 1174* 

04 

-C.l  IIC72V- 

Of 

0.104(516' 

06 

0.15?6  0"07 

•»» 

116.704 

116. T04 

1.000000 

1 

4.11* 

•  2.6142617 ' 

21 

1.466226 V 

1? 

1, 61 6  )J  J1C 

» 

!7>.f60 

67.610 

0.0040*1 

2 

8.710 

-e.umie’ 

CS 

•0.1CC1111* 

••4 

0. *446# '46 

04 

241.155 

10.064 

0.276614 

1 

17.144 

-C. #14(02** 

n 

0.6CI  ?1**'* 

Cl 

O.*0»6!44* 

»*4 

117.  #40 

14.412 

0.005646 

_ 16.4M 

-2.1*44617* 

14 

1.774441  3* 

14 

).*II4n44* 

24 

114.401 

71.104 

0.04117* 

~ *  • 

7C.S76 

C.  117144?" 

0* 

0.7CI  Hl'i 

'1 

c.4»7sno« 

01 

2*. 904 

4.64? 

0.007601 

c 

24. 1*1 

-C.5|415C*C 

C4 

0.4-’»Cff 

71 

0.  7#20  7Ur 

04 

11?. ***0 

IJ.oo* 

0.0400*7 

7 

7*. 707 

C.l  1  1(477* 

34 

-  i.i  ■,*??<;  r 

14 

1.  1 45*. 716* 

14 

m.oii 

W.*88 

i.  u>n«i 

f 

12,*?7 

- C .1(4 146 C* 

Cl 

-0.4/7*736= 

Cl 

0.*64  »1!I6* 

*11 

774.140 

>5.466 

0.001707 

* 

17. C17 

_ .c.ifiai;*- 

CJ _ 0.|r4*Ci#r 

ci  _ 

0.101  *70*7 

04 

..  4.014 

0. 401 

0.006666 

1C 

41.1*2 

•ITCH  tIHK  TENSION 

HlFMONIf  4*>UV6I4 

>40Cl  AH-464 

SM 

*  1134  1  4)4 

CT«  107  711 

*00.0 

7»  11 

*J 

6  J 

CJ 

671  jr 

6*1  JC 

cj/r.i»** 

J 

7FF'21)44CY 

-C.4  11  *t  1 1* 

il* 

-C.l 7*  7711* 

C* 

-0.441CC74* 

01 

0.  4'!4?4?  1  * 

*1 

746.411 

744.611 

1.300000 

1 

4.11* 

2.736221)1 

11 

-J.J61tl.646 

22 

2.41A2f4|» 

21 

744.11  1 

140.1*6 

0.647647 

2 

4.  >10 

-e. i4*ioi«* 

OJ 

-0.157*7*67 

oi 

0.7|  770*  If 

121 

777.710 

7*. 006 

0.417467 

j 

12.244 

-0.621141(7 

C2 

-0.1*4*1*07 

02 

0.C1S46*  |* 

•  I? 

l"0.641 

47.661 

0. 177086 

4 

16.461 

-  2,4 144J2CE 

2?" 

2.2743*66 ■ 

12 

2. 5*30*7  ,* 

27 

142. 474 

10.14* 

0.11146? 

« 

7C.S76 

-e.7’J<6#47 

C? 

-0  .**»6*>47 

1.2 

0.6M076  ,p 

07 

714.214 

10.876 

0.044001 

6 

74.641 

-C. 12661*4* 

C7 

-0. 6*72114* 

°7 

o.6i6or**i5 

02 

218. *57 

16.064 

0. 115841 

1 

24.607 

-  3.242*6261 

22 

-2.174*71.*' 

22 

2.7711  )?  J= 

2? 

727.451 

74.011 

0.054806 

f 

17.122 

-C.160CI*** 

C  7 

0.70?r7*lf 

Cl 

0.  *46704  2* 

0? 

166.611 

111.  717 

0.041687 

4 

17.C17 

_-c.?ii?ot#r_ 

_0?_ 

_ 0.*«2  36*7r 

_0? 

0. *130  7617 

02 

175.400 

12.470 

0.06412* 

1C 

41.1*2 

FIXED  >611  FLA6 

AT 

*TA  18 

MM'NIf  1NM.VSI1 

•Tift  l«-*6» 

III' 

10C0  T  4T4 

CT4  107  fit 

*00.0 

T«  l 

42 

»J 

CJ 

68|  JC 

6SIJC 

CJ/'INAX 

J 

6AF01T6CV 

C.ITlCIfTF 

0* 

-C. 1**119(9 

CS 

3. 21414017 

C5 

0.2440  7111 

25 

111.614 

111  .MO 

1.000000 

1 

4.11* 

-2.624473*# 

11 

-1.2*2242** 

2* 

1.71 21*1466 

05 

747,417 

111.066 

0.761445 

7 

4.2*0 

-0.1**274(7 

f  4 

-0.4'4I1*C8 

C4 

0.4141  1441 

04 

717.745 

77.565 

0.181614 

j 

12.144 

-C. 264271*7 

C4 

0.67l??*r« 

Cl 

0.74S6S606 

04 

141.667 

40.0  77 

.0.100670 

_ 4 

16.461 

2.672*1421 

J* 

2.2181*62r 

34 

I..*  741,  716 

24 

Hit. 726 

17.745 

0.044884 

m 

7C.1T4 

-C.l 17416S* 

0* 

0.66C7460* 

01 

0,6140  ‘.146 

03 

101.774 

14.688 

0.077072 

i 

24.(11 

-C. 620*0146 

01 

0.16014*2* 

f  J 

Q.4441r*»e 

01 

161.740 

71.100 

9.021074 

7 

28.(07 

1.1171*10* 

34 

-  2.11  4271J' 

21 

1.  1 1  67  IMF 

24 

1*2.677 

*>.605 

0.040177 

f 

17.17? 

-0.14414117 

e» 

-0,*f 067)17 

0* 

0.9*61  «<0f 

01 

2*8.511 

77.6*0 

0.018*7* 

4 

17. Cl? 

_ C.HJ7I«17_ 

43. 

_;0,*ci  **.•>•)* 

Cl 

0.SO4?  .247 

03 

ID*.  Ill 

10.611 

0.017161 

1C 

41.112 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  29  V-  l‘/0.5  KTS  n-  1.62  g 


*IXM  'HI#  CHORD  AT  STA  II  _  . .  , 

S'UtYStS  *M-SA»  SM*  I  CCS  T  ACS  OP  10T  ►IT  500,0  T»  1 


tj  "J 

e.*MCM*r  c« 

J.7AAIS?!?  JS  3.AA  >'.?**•  16 

cs  jsi/.sb'1:  oa 

-C.I*’2U**  CS  -0.2*1A?|SP  os 

3.1/665*1*  JA  ).2J)i7/A«  )A 

-r .3 ?.ia*aa*  c*  p.aaiio'j*  pa 

C.llll9*Ar  CA  0.’J.?1?t:,e  Cl 

C.22HAJ.1C  3A  J.2A9???’*  )A 

C.lClfSA?*  C  3  -O.IS?**?."  PA 

C.llfSSAS*  CA  -0.11761’IC  PA 

-P.21AIA21*  0?  -I.AlStlllf  M 


c. 

•MtJC 

•SIJC 

3. *655819? 

35 

D.ilA 

lO.blA 

0.7M1 1807 

05 

7.2A? 

1.6A6 

0.101A  1*2? 

OS 

717.717 

79.072 

3.21S0S017 

IA 

57.350 

1A.265 

0.AA7*  i'3c 

OA 

PA.SJA 

19. 905 

0.1|1le67f 

OA 

6.092 

1.016 

l.imt**? 

IA 

Att.396 

6.01A 

0.1SH  157”: 

OA 

'7'.0 ?' 

1A.I7S 

0.1651  156 

PA 

ILA.tlA 

1A.9S7 

1.M6P  1672 

11 

717. AAl 

21.7AA 

fj/tl*** 

J 

PPSOUF  ACT 

l.OOOOCO 

1 

A. US 

0. '91910 

2 

*.710 

0.3A92P2 

j 

17.1A6 

0.07761A 

A 

16.A61 

0.0511*0 

« 

20.576 

0.0161 7A 

6 

7A.6SI 

3.3"5»» 

7 

2*.fC7 

0.07211* 

( 

17.07? 

3.019166 

S 

3I.C17 

). 1)6977 

IS 

Al • 16? 

ILAOC  FLAP  AT  ITA  110.1 

tatx'SIC  ANALYSIS  "PPSl  1M-S7.A 


10C9  T  AO‘j  CT*  SOT  FL?  500.0  7*  10 


»J  «J  CJ 

C.I2?1«S«*  CS 

j.sHtcsi"  )a  •  i.aisiki*  is  j.n juitr  ia 

-C.2SA1AS*c  CA  0.6557*71*  ’A  0.71SA91AF  "A 

C. ’?*?'*>•  01  il.KKAM'  PA  O.IHJl'Af  OA 

c,iisw!t:  :a  -i.amsso)-  it  ).isivv>i*  >a 

-c.'JO.'a n>'  c*  -o.7(7s*<.«-  os  o. *9*0115*  pj 

-C. 75970197  Cl  -0,l«101S*r  "1  O.AStOA’ilf  01 

-f.7«TfA«^  it  - i.eAi53-">r  is  j.esiSAis;  ii 

O.'*9‘670r  O'  P.'PJA'PI"  ff  0.PPCTMO1  111 

-c.iucbas*  cl  -o.-uss'ic*  :?  o.i'cioisc  01 

c.in<i.,>’!  o'  i.ivisha*  n  i. i“*x j-. /•*  ji 


•LAP!  FLAP  AT  STA  201 

MUMf'ltf  INHYSIS  A'T'll  AH.Sti  SM"  ion  T  AOS 


PHIJf 

•Sljr 

CJ/CJ***  J 

FRLOL’CAf  7 

1? A  .663 

17A.050 

0,990079  1 

A. 116 

1  IA.2I9 

67.  1  IP 

1.000000  2 

9  •  230 

76. 7A? 

25.6*1 

0.21A2'7  1 

I 2 • 3^6 

IA  3 .667 

B6.71A 

J. 7001?*  A 

i 6*  4ft 

265.  IA? 

51.0?* 

0. 17A9*5  5 

217. *77 

39. S'* 

0.06A9*9  6 

?4.f4l 

260.677 

18.A9  7 

).ll'9P7  7 

*07 

7.0" 

0,  *6  7 

O.O'lf.l'  7 

IV '.6  76 

71.619 

3.026079  S 

37.C17 

A  9. 602 

A. 0*6 

I.J27AJ6  1C 

4 l • 1*7 

»  107  UT 

500.0 

T*  70 

'J  "1 

-c.t;ai??»«  ca 

-c.ie?s*/AO  ia  o.troi«»Ai?  ca 

O.U'MA"  OA  -O.IIPS'S'S  ta 

-0.72*tA«"c  CA  -0.1A2?S*AC  CA 

3,IAt:SSCf  JA  -3.1  ISCSAA*  P' 

C.2«Pll!T:’  C’  -0.  N.26A67*  O' 

-c.iismT-  cs  -i.iiAiA'p*  ci 

C.17JA15?'  JJ  -3.?'51S»«!  I' 

C.AIVTST-  C?  .1.1651PS"  "1 

-C.S2M0CA;  0»  0.jej7»«*P  PI 

-a.lllAT.”:’  J»  1.119*119*  •' 


FLAOt  FLAP  AT  STA  111 

MA»K-'*lir  ANUYJIS  tl.  SH-SCS  ! 


tj  '  J 

C.112’55**  CA 

-J.IIAttll*  C»  0.A7T1A51*  CA 
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74.074 

0.202)21 

) 

12.144 

0.4024170E 

0) 

0.25545)77 

C) 

C. 11111447 

01 

1/.020 

J./» 

0.104441 

4 

U.46I 

0 .1)1. 27>F 

0) 

•u.iiiijcv; 

0) 

0.17742217 

01 

344. Uo) 

40.511 

0.1 14011 

5 

20.174 

0  .<212(447 

01 

0.2124)07 

01 

0.4714712s 

Ui 

24.140 

4.420 

0.094)14 

4 

24.491 

0.1424C447 

u) 

0.14770)07 

Ci 

0.2427724* 

0) 

17.410 

>.)>  7 

0./402SO 

7 

2*. 40? 

0.1)4401)7 

01 

0.01214)77 

42 

0.1 7/ 1/113 

01 

1)2.442 

19.0)0 

0.0)17/5 

0 

12.422 

0.141/5047 

01 

-0. <41144/7 

Cl 

0. 14177/77 

01 

100. /Oi 

20.10/ 

0.02O1V) 

9 

1  /.Cl  7 

0.1004*247 

01 

-0. 76142297 

02 

0.  1)244).: 

0) 

119.21) 

11.722 

0.0244)9 

10 

41.1)2 

IIAOC  FLAP  AT  OTA  SIB 

HAMUNlC  ANALYSIS  Moon  AH-)>A  SHIP  1000  T  MS  CTA  |>l  FIT  SOO.O  TA  A 


AJ 

FJ 

CJ 

PHI  JC 

PS  IJC 

CJ/CJHAX 

J 

FAEOUINCT 

0  .5)0/1127 

0) 

0  .2)7  7*1)7 

0) 

0. 1(1/4197 

04 

0. Jl J122JE 

04 

94.91) 

94.9)1 

1.000000 

l 

4.11! 

0.10  0)4)07 

04 

•0.2)7)2257 

C) 

0.17JJJ74! 

04 

351.990 

17)./91 

0.S49141 

2 

0.47)14797 

0) 

•0.1721414! 

Ci 

0.74)7144* 

0) 

2)0.291 

74.744 

0.219014 

1 

12.141 

0  •  11)22  )4t 

04 

0.111)4/47 

C) 

C.IlZ/JSJt 

04 

i).214 

1.004 

0.10)014 

4 

l).4*l 

0.1J19!2/7 

0) 

-0. 120)425! 

C) 

O.«402)4l* 

0) 

111.10) 

42.041 

0.1419)4 

5 

0.4ol.!4w£ 

0) 

0. 74to)447 

02 

C. 4050411* 

0) 

9.421 

1.J/0 

0.117)71 

A 

24.491 

0  .4)u5)f«7 

Oi 

-0.1152974* 

0) 

0.1)114007 

0) 

322.1)4 

44.021 

0.170)44 

7 

20.507 

0»7oluc20F 

0) 

0.17204/17 

0) 

Q.za«l)io3 

0) 

1/.220 

4.127 

0.11210) 

• 

0  .2  7)2077 

0) 

-0.274t.oSCF 

C2 

0.27770)17 

0) 

114.04) 

19.1)5 

0. 049)40 

9 

17.07 

0.12)15407 

0) 

-0.1*514477 

Cl 

0.2007005c 

0) 

2)1.05) 

21.1)0 

0.0)7294 

10 

41.1)2 

224 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  32  V-  123  KTS  n-  1.24  g 


•LAOt  FLAP  AT  tTA  ITS 

HAtiNCMC  ANALYSIS  KUCU  aH-SAA  {HIS  IMS  T  MS  CTr  ik|  Sir  StfU.lt  TR  *6 
OYt* All  CYCLIC  ICAO  •  C.jTUm  C4 

2ISO  POSITION  USCC  1.1*  ICAO/IN  USEO  1T46A.00 


AJ 

*0 

co 

PMlJC 

PS  liC 

CJ/LJMAX 

J 

M30UENCV 

0  <2*96474E 

04 

o. 1106*9.1 

1)4 

0.1C2*1*1E 

04 

0.1*0)191* 

04 

42. *11 

42  .*11 

1.000000 

1 

4.119 

■I  .4* J J A5uE 

Di 

0.SC2A4  *5»* 

Cj 

0.697U4J9 

Oi 

44.101 

21.092 

0.441*44 

2 

I.21C 

-j  .6Ttt4d*iE 

01 

-u.iC4«.o*u 

Oi 

0. 71ol59IE 

01 

20...15 

4*. 149 

0.4*7*31 

1 

12.144 

0.6461149* 

01 

0.14211 J4E 

01 

o.  r»>rt2  /« 

01 

11.2*1 

7.  *11 

0.  >00  724 

4 

14.441 

U. 1791906* 

J* 

-0. 41004  JC 

02 

0.946649*9 

02 

2*0.441 

*4.111 

0.04271  7 

9 

20.976 

-d.i.71S5Ui 

01 

-0.*il»U4E 

C2 

0«40o6t)*5E 

01 

l')*.2*9 

12.041 

0.20942* 

4 

24.o91 

0.1424C7.* 

OJ 

-0.2IC22S1E 

Cl 

0. 12oll01E 

U1 

104.091 

41. .4* 

0.2141*4 

7 

2*.t07 

u.tf*srss«c 

01 

It.  J244442E 

CJ 

0. 10116*96 

04 

14.211 

2.404 

0.641617 

■ 

12.922 

0.29»191»E 

01 

0. 

Cl 

0.121*410! 

01 

22.949 

2.»9* 

0.2  14*4* 

9 

17.017 

-0.9ll*910fc 

02 

-0.4  743141E 

02 

0. »4t4 SO?: 

02 

222. 722 

22.272 

0.046140 

10 

41.192 

IIAOC  CHORD  AT  9TA 

1«1 

HA7N3NIC  ANALYSIS  NujIL  AH-**A 

SHIP  1004  T  *09 

C7R  ill  ALT 

500. 0 

TK  IT 

OVA* ALL  CYCLIC  LOAO  •  0.02I911E  09 

IE* U  *0111  ION 

USEO 

7.44 

LCAO/IN  L9E0 

-217209.** 

*2 

Si 

Cl 

SHI  1C 

PS  lie 

CJ/UMAA 

J 

FREQUENCY 

I)  .20 1 11 7or 

0* 

0.2l4247oE 

09 

0.4OE7914E 

09 

C.  *154*072 

05 

**.411 

65.411 

l.OOOOoO 

1 

4.119 

0.3**7»9.c 

04 

0. >1011716 

04 

0.441.021* 

04 

52.6*1 

26.144 

0.124415 

2 

*.21C 

•0.4929404E 

04 

-0. *4*21091 

04 

0.1024192* 

05 

2. 1.2.1 

■0.420 

0.194717 

J 

12.144 

0 .1*02 400C 

04 

0.2J114I2E 

Cl 

0. 1**99296 

04 

1.692 

0.921 

0.069646 

4 

16.461 

0 .1792402c 

01 

-0.I140277C 

C2 

C. *111*  70: 

01 

194.561 

70.916 

0.017114 

» 

20.576 

-0.91046O2E 

01 

*0. 2C90oo7C 

01 

0. 4ol *  72*6 

Ul 

19). 74 J 

11.124 

0.014661 

6 

24.691 

-O.I122J09E 

01 

-0. 9140615c 

01 

0.*2al 7026 

01 

257.6*4 

14 .*12 

0.01020* 

7 

2*. *07 

0 .24*2  S9»P 

01 

-0.21127176 

01 

0.  1.2  7  JuAS 

01 

121. *14 

40.1*4 

0.006.49 

a 

12.922 

-0  .4  761492* 

01 

0. 1 1127*96 

C4 

o.iiiit!«; 

04 

120. SM 

11.426 

0.02*394 

9 

17.017 

•0.64««740E 

01 

0.27149O1E 

Cl 

0.702)476! 

01 

1*7.170 

l*.7l7 

0.011619 

10 

41.1*2 

•LADE  CHORD  AT  STA 

199 

HAANONIC  ANALYSIS  HOPEI  AH-9*A 

SHI 7  1009  T  405 

CT*  991  FIT 

*00.0 

TR  2* 

OVERALL  CYCLIC  ICAO  •  C.UU74*E  C5 

ICHO  POSIT  |IN 

OSAO 

4.41 

ACAO/lM  USEO 

-69901.00 

AO 

*J 

Cl 

PHIOt 

7S I1C 

C1/C1NA  A 

1 

7RE0UENCV 

-0.27529747 

05 

0 .14*0 (04E 

04 

0.63CA004E 

04 

0.7I04911C 

06 

61.111 

61.111 

1.000000 

1 

4.119 

0 .647919. C 

01 

0. IC45169E 

04 

0. 12294A1E 

04 

9*. 20* 

*9.104 

0.17U709 

2 

*.21C 

-0.1UT4TUvF 

04 

-0. 12290007 

C4 

0.16294J4E 

04 

22*. 719 

76.246 

0.2*6191 

3 

12.144 

it  •  1049.497 

04 

•0.112691** 

Cl 

0.1017.06* 

04 

1*2.79* 

<*.19* 

0.146797 

4 

16.461 

-O.UACCwlE 

01 

-0.11C6T52E 

01 

C.  1.0120  76 

01 

246.0*4 

49.211 

0.047210 

9 

20.576 

-0.4. tut4.r 

02 

0. *4)19.06 

C2 

C.  96  74 164* 

02 

11*. 46* 

19.411 

0.01142* 

6 

24.A91 

0.6462.761 

01 

•0. *21994*1 

Cl 

0.5*161419 

01 

*70.707 

14.67* 

0.0  72.41 

7 

26.60  7 

-0.53**6989 

01 

-0.1190.4lE 

01 

0.611429/9 

01 

*09. >71 

26.196 

0.0*461* 

• 

12.922 

-0.2417C14E 

01 

0. 1 12  772  IE 

C4 

0.116*119! 

04 

104. >46 

11.4*2 

0.161790 

9 

17.07 

-0.2727524E 

01 

-0.41C442CE 

C2 

0.  2  7.1 1402 

01 

1*4.4  76 

14.496 

0.01*12* 

10 

41.152 

ILADC  TORSION  AT  STA  1S1.S 

HAA IONIC  ANALYSIS  HOOeL  AH-5AA  IHIP  1009  t  *09 

OVERALL  CYCLIC  LOAO  ■  C. *0**149  64 

ICAO  POSITION  USEO  1.49  ICAO/IN  USEC 

AJ  7 J  CJ 

0  <19?1«S7E  04 

CYR  »S|  71? 

1*705.00 

.PHI  JC 

500.0 

PilJC 

YA  66 

CJ/C1MX 

0 

PRCOUENC  V 

0.12*54711 

C4 

0.1 0*062 4E 

04 

0.16*64902 

04 

40.720 

40.72) 

1.000000 

1 

4.115 

—0 .6000 106A 

01 

0.611.475k 

Ci 

0.9051321! 

Oi 

131.1*9 

6*.*79 

0.54*219 

* 

*.21C 

-0.1*1994/1 

01 

0.S244710C 

C2 

0. 16917*49 

01 

171.747 

57.249 

0.2*0*74 

i 

12.44* 

-0.1*064011 

0* 

-0.171102  IE 

01 

0.17.142): 

01 

264.04* 

66.011 

0.105067 

4 

16.461 

-0 .1704  J*?E 

01 

-0.1619*221 

02 

0.171207*9 

01 

1*2.562 

l*.il2 

0.2*4091 

S 

20. *7* 

-0  •**  *1  jO.C 

ul 

-0.*At*41 *L 

Cl 

C. 74  7  4.02 : 

01 

224.1*1 

14.0*6 

0.4  73167 

* 

*4.641 

0.DJ1C40I 

01 

-0.45*21*17 

Oi 

0.39111.2c 

01 

101.1*1 

4i.lwl 

0.1*6969 

7 

2*. *07 

0.7)923249 

Cl 

0. 1 262911E 

Cl 

0. 7499  Jo*E 

01 

9.692 

1.21* 

0.45272* 

« 

12.42* 

0.10*56427 

01 

W.2 IC160CE 

Cl 

0.2131*17: 

01 

61.1*1 

7.019 

0.1420*9 

9 

17.017 

-0.1151411E 

02 

-0.4*5621*7 

C2 

0. 12992469 

02 

216.07* 

21.60* 

0.021*19 

10 

41.152 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  33  V-  123.5  KTS  n-  1.4  g 


BLAOt  FEATHER  AIIQLE 

HAANUNIC  ANALYSIS  MODEL  AH-S6A 

SHIP  1009  T  *04 

CTA  3*4  ALT 

*00.0 

TF  11 

AJ 

•  2 

CJ 

PHIJC 

fsijc 

C2/CJMAI 

* 

FREQUENCY 

0.4766970!  01 
0.4S0S326E  Cl 

-0.320906*6  01 

0.34307997  01 

J2A.M7 

124.147 

1.000000 

1 

4.112 

-0.1S64492F  00 

-0.929160TE-C1 

0.1419721c  00 

*10.712 

10*. IS* 

0.01*402 

2 

9.264 

-0.4910  7416-01 

0.9598094E-C1 

C. 98t3?3lE-0l 

119.  2*6 

14.7*2 

0.017799 

1 

12.197 

0.9702.606-01 

-0.2862J7JF.-CI 

0.919*63 75-01 

34 1.201 

*>.100 

0.01*6*1 

4 

1A.S2I. 

0.121274*1-02 

-0.lCJ78u2fc-0* 

0.14)4*3*6-02 

119.4*9 

•1.2*9 

0.000*94 

1 

20.6*1 

-0.  7o6  2  nor -02 

-0.2*631*07-01 

0. 29u340 Jr-Ol 

.5*. 019 

42.S0 1 

0.00*1*9 

* 

24.79 J 

•0.11*11  lot  -01 

-0.  l42*234fc-0l 

0.  18*1 JME-ol 

*10.144 

12.407 

0.001347 

7 

**.42* 

-0.121*63*1-01 

o.<ii22«r*E-aj 

0.1217  74Jc-01 

1 76 • 70S 

22.094 

0.002*0* 

• 

11. CSC 

-0. 1110  5041  -01 

-0. 1C6496JI-01 

0.  I*33*f3i-Ut 

2*1.744 

*4.  *67 

0.00*7*2 

4 

17.19C 

-0 .1007  U17E-01 

•0.  2*20*2  ?*-C2 

0.101808>*-01 

194.0*1 

19.40* 

0.001*7/ 

10 

41.12* 

SHAFT  MOMENT 

HAM  UN  I C  ANALYSIS  HOOIl  AM-»*A 

SHI A  IJ09  7  40* 

CTA  1*6  FLT 

100.0 

TA  1* 

AJ 

OJ 

CJ 

.  FHl JC 

PS19C 

CJ7CJNAX 

J 

FkcUUCNCV 

-0.S4S94I0F 

04 

-0.2111  lout 

0* 

0. 722*9441 

C* 

0.7S10419E 

OS 

10*. 290 

10* .290 

1 .000 000 

1 

4.112 

•0.241 4  30IIC 

04 

-0. 1 >9297*E 

04 

0. 112*4*42 

04 

20*. (.43 

104.122 

0.044124 

2 

9.244 

•0  .2997  J4*£ 

0* 

•0.13S4I21F 

C* 

0.1290744c 

09 

204.41* 

69.119 

0.41*016 

1 

12.197 

0.l472<«2t 

04 

0. 30*6*292 

01 

0.  l***7*Jc 

04 

1* .9*2 

4.740 

0.020672 

4 

16.S29 

-0.7*3 1C90E 

04 

0.1 3J2642E 

C4 

C. 7742*47* 

04 

170.097 

14.019 

0.1 C2*90 

* 

20.  Lu  1 

0.1*71 404E 

01 

-0. f**10U7E 

C* 

0.2001242E 

01 

110.400 

*6.4*1 

0.00*664 

6 

*4.791 

-0  .4*  72CS9E 

C4 

—  0.  39*012  Af 

04 

0. *2*1 J44c 

04 

21*. *21 

11.240 

0  .06303* 

7 

**.426 

0 .99  73C91E 

03 

-0.  *2 143*  IF 

C2 

0. *4110726 

01 

1*4.70* 

44.199 

0.011*13 

9 

11.6*9 

0.4929  1*CE 

01 

-0.1461tk*E 

C4 

0.17124146 

04 

301.429 

13.49* 

0.0*273* 

9 

1T.19C 

0.4»»0777E 

02 

-0. C3*SS42E 

C2 

0.1244901* 

01 

119.7*1 

11.979 

0.001719 

10 

41.122 

FITCH  LlltR  TENSION 

MAAMUNIC  A4ALVSIS  NE’Ofcl  AH-»*A 

SHI*  1009  1  40* 

CTM  1**  FIT 

*00.0 

TA  11 

AJ 

9J 

CJ 

FHl  JC 

FSIJC 

CJ/CJMAX 

J 

FREQUENCY 

•O.S27JIOTF 

OJ 

-0.10*3  7446 

01 

-0.2**491  IE 

03 

0.2490*  JOE 

OJ 

*44.990 

244.9*0 

1.000 000 

1 

4.112 

O.I0229JOE 

0* 

•0.94710626 

C2 

0. 1407 1496 

OS 

31*. *09 

1*9.304 

U.»to5*4» 

* 

9.264 

-O.lf  I41HE 

01 

-0.*9207*4E 

0* 

0.19.9*  74E 

01 

*01.99* 

47.329 

0.74*241 

I 

12.19? 

-0.362  *  4**1 

02 

-0.31491966 

02 

0.4  9022246 

02 

*20.979 

5*. 24* 

0.19**19 

4 

16.  *24 

-0.  *34*023* 

02 

-0. 18692016 

02 

0. 30* 12* 7* 

o* 

2*0. 04J 

44.009 

0.1**634 

* 

20.661 

0 .72*»«4*E 

0* 

-0. 1121421c 

C* 

0. 7')92*7je 

02 

335.429 

*>.70* 

0.3*0919 

• 

24.791 

0.Sj46A10t 

02 

-O.L* 4»o345 

C2 

C. 4S/4o96c 

0* 

336.0*0 

49.00J 

0.221962 

7 

2  9.926 

0.879047*6 

01 

0. lo3J9.it 

02 

0.  Ido*  7  77c 

02 

tot  .07* 

7.709 

0.0  74393 

* 

11.0*6 

•0.2J41 1*07 

C. 

-0.1164.79C 

0* 

0. 26*9*i7c 

02 

*0* . 962 

*2.96* 

0.166786 

9 

37.  19C 

— J  .oOSSt  74E 

01 

0. 11449*36 

02 

0. 122*11 Jc 

02 

119.0*3 

11.90* 

0.049191 

10 

41.32* 

FIXED  Hill  FLAP  AT 

STA  11 

HA9NQNIC  ANALYSIS 

HOC-uL  AH-S4A 

SHIP  1J09  T  40* 

CTA  3**  FIT 

*00.0 

TA  1 

AJ 

•J 

CJ 

FHl  JC 

FSIJC 

CJ/CJNAX 

J 

FAE0U6NCV 

0.297*47TE 

0* 

0  .21*73341 

03 

0.14Co4CCf 

OS 

0. 1404*  70E 

0* 

•  9.109 

99.109 

1.000000 

1 

4.132 

0.4004L29F 

04 

— 0.8010Q94E 

04 

0.993*1026 

04 

*96.5*9 

149.290 

0.63666* 

2 

9.264 

-0  .S«0 3  f  lot 

04 

-0. 1*9*68  J* 

04 

0. *944*166 

04 

192.491 

64.164 

0.4.26*3 

3 

I2.A9? 

-0. 314*9087 

04 

-0.96141 7CE 

03 

0.32*99*07 

04 

19*. 3*7 

49.83* 

0.231696 

4 

16.325 

-0.l4?6t076 

04 

0. *639784 E 

01 

0.1*971*36 

04 

1*9.42* 

31.66* 

0.112899 

3 

20.661 

-0  .406  3  7111 

OJ 

-0. 1263*641 

04 

0. 13*66028 

04 

*49. 73T 

41.6*3 

0.05*737 

6 

24  .  793 

0  .2*4 19731 

03 

-0.12114*26 

04 

0.  1*379336 

04 

*91.9*0 

40.264 

0.088004 

7 

29.924 

0  .20328221 

04 

-0.  83873306 

01 

0.203294.6 

04 

3*9.729 

44.96k 

0.144*32 

9 

33. USE 

0 .340269*7 

OJ 

—0. 1 *lo63*l 

03 

0.  37*33992 

03 

31*. 977 

37.331 

0.02u496 

9 

3  7*190 

0.12  9  8  4  791 

03 

-0.2*424036 

Ci 

0.40168496 

03 

3*5.201 

32.3*0 

0.028**6 

10 

41.322 

HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
123.5  KTS  n-  1.4  g 


T  40k  CTR  14*  plt  soo.o  r*  s 


AJ 

*J 

CO 

PHIJC 

PS12C 

CJ/CJMAX 

J 

PR60UFHCV 

J.4WIC41E 

OS 

0.74117*17 

01 

0. .2.1700* 

Ol 

0.1121.741 

Ok 

47.041 

47.041 

1.000000 

1 

4.112 

0.47747*77 

0. 

0. *461164* 

0. 

0.471141.1 

04 

60.k6l 

30.222 

0.02R441 

2 

2.264 

•0... TRl.lt 

0. 

-0. 1112014c 

Ok 

0. 120241 7C 

Ok 

242. k20 

22.2.0 

0.102216 

1 

12.111 

O.UlitOJt 

C) 

0.R.71USE 

01 

0. 722.32.6 

03 

61.542 

15.400 

0.006424 

4 

16.52  5 

*0.1.41  lilt 

0. 

0.  112010.6 

c. 

C.J4 701. .6 

0. 

1.2.211 

12...R 

0.012652 

5 

20.661 

•0 .21919046 

u. 

“0.4*5.54*?! 

0) 

0.22  147726 

0. 

140.475 

11.224 

0.0 1421 1 

R 

2.. 793 

-0.151*6116 

0. 

0.1.221446 

0. 

0.202.7006 

04 

Ur.  712 

14.517 

0.012144 

7 

2k. 424 

0.1*2/43  re 

0. 

-0.2C4.Oot 

Ci 

0.12. .17*6 

04 

110.114 

.1.217 

0.011072 

2 

31.056 

0 .120. I50E 

01 

*0. 11 .1  5o<t 

c. 

0. lla.li.c 

u* 

274.410 

il.O.R 

0.022114 

9 

17.  14C 

0.1. 7  7. HE 

01 

-0. 1017116 

c. 

0.10620.2c 

0. 

2/7.444 

27.200 

0.004.10 

10 

41.122 

RLAOI  FLAP  AT  STA  1)0,1 

HARMONIC  ANALYSIS  NOOcL  AM*  14*  SHIP  1004  T  .Ok  CTR  At*  ALT  100.0  TR  14 


*J 

HJ 

CJ 

PHIJC 

PSIJL 

CJ/CJNAX 

J 

PRFBUENCV 

2.1114421* 

OS 

0.. 71*1116 

0. 

-0.11741*21 

C. 

0. Sil 7 1405 

04 

124.14) 

1*4.141 

1.000000 

1 

4.1)2 

*0.141 7  Jw4* 

04 

0.211.44*6 

64 

0.1J1J4126 

04 

129.6k* 

04 .*44 

0.5*14*4 

* 

*.264 

0 . 1.91 C146 

04 

0. k  77*4146 

01 

0.  1/JJUiU 

04 

10. 4/4 

10. Ilk 

0.297195 

3 

12.197 

0.11044196 

04 

0.  1610*0*6 

01 

C. 1104460: 

04 

O.okl 

0.020 

0.2*4236 

4 

16.5*4 

0.6*121*17 

01 

-0. 15120.46 

CJ 

0.  <io  17/416 

Oi 

120. Obi 

04.012 

0.14*2*7 

5 

*  C • oo 1 

0  .*2  7  7  2  jU6 

Oi 

0.6551 740* 

C* 

0.2101 71*6 

01 

4.121 

o.7l* 

0.142741 

6 

24.741 

0. 41. M  6 746 

01 

-0.k!510w96 

02 

C. u4 JObls: 

0j 

112.024 

10.1*1 

0. 1 10222 

7 

2*. 926 

0.1200*276 

01 

0.4*604  746 

CJ 

0.7147142* 

Oi 

10.247 

4.117 

0.1*171. 

* 

11.05* 

-0.117*11*6 

02 

3.4*(i4.a06 

02 

0.4422441c 

02 

101.401 

11.711 

o.ooruii 

9 

17.19C 

0.1 132*4*6 

Oi 

0.14509116 

U2 

0.11.11016 

01 

7.100 

0.730 

0.0196*4 

10 

<*1.122 

A LADE  FLAP  AT  STA  201 

harmonic  ANALYSIS  HODfil  AM-SAA  SNIP  1000  T  *01  CTR  m  ALT  100.0  TR  23 


AJ 

ej 

CJ 

. PHIJC 

PSIJL 

CJ/CJH4A 

J 

PMOUfNCY 

0.46011216 

04 

0.2o*07l*l 

04 

0. 4/1*1006 

04 

0.54*1142! 

04 

119.197 

114.197 

1.000000 

1 

4.112 

0.266  9  724* 

04 

•0.127*0/96 

C4 

0.*417ialJE 

04 

114.511 

lo/.Jlo 

0.541513 

2 

*.*64 

0.0*616766 

01 

-0.71*11176 

Cl 

0.9*179*2! 

01 

2*4.449 

76  .4*1 

0.176471 

1 

12.197 

0.13713456 

04 

0.217440*6 

01 

0.1147172c 

04 

10.01? 

2.019 

0.255*67 

4 

16.525 

0. *0176476 

01 

-0.141*1176 

Cl 

C. 447*5296 

01 

315.474 

07.09; 

0.1 71447 

5 

20.661 

0.6.1.9576 

01 

0. 1 5310916 

Cl 

0. 00111616 

01 

11.409 

2.211 

0.121054 

6 

*4.791 

0.11126026 

OJ 

0.2C414126 

01 

0.2.42.71! 

01 

11.  7b* 

7.6*0 

0.04/479 

7 

*2.9*6 

0. 1040474k 

01 

0. 1*177056 

01 

C. lu 11 704c 

01 

11 7. b  15 

14.729 

0.06ao*u 

* 

31.056 

0. 11421016 

01 

-0.141**176 

Cl 

0. tl.i  l.oc 

01 

1*1.272 

*0.141 

0. 0**107 

9 

37.19C 

0.12574406 

01 

0. 7*Oo2926 

C2 

C. 194.1106 

01 

*1.161 

2.117 

0,0 165c  0 

10 

41.122 

•LAOS  FLAP  AT  STA  III 

HAAMCMC  ANALYSIS  MPl'cl  AM-J6A  SHIP  1004  T  .01  CTR  i*k  ALT  100.0  TR  4 


CASE  33  V- 

PIXCP  HUS  CHORD  AT  STA  IS 

HARMONIC  ANALYSIS  NCD6L  AH-1RA  SHIP  1000 


AO 

RJ 

CJ 

PHIJC 

PS  IOC 

CJ/CJMAX 

0 

FREJUENCV 

0.14647427 

04 

■0.5I44C146 

01 

0.14104*06 

04 

C. 1449**06 

04 

4*. 60* 

92.66* 

l. 000000 

1 

4.132 

0 .1*464*1,6 

04 

-0.40lw/41c 

01 

0. 19 J16ul6 

04 

143.9*1 

172.99* 

0.551*05 

*.*64 

>0  .9112.706 

01 

•0. 6 15C22C6 

Cl 

0.01115*26 

01 

*04.4  JO 

*4.710 

0.17*111 

1 

12.197 

0.1190472! 

04 

0.1 5ec4l 26 

01 

C.  11497*6! 

04 

0.411 

1.60* 

0.405744 

4 

16.5*9 

0.70670116 

01 

-0.4466*717 

Cl 

C. *177240* 

Oi 

12  7.  7  77 

05.155 

0.24*62* 

5 

20.661 

0.20470146 

01 

-0.  JU464LI 

Cl 

0.06211**6 

Ol 

11*. <10* 

5o.4*4 

0.250014 

6 

*4.793 

0.7460  9*76' 

01 

-0.  5*141  106 

Cl 

C.  411*1446 

01 

1*0.090 

4s  .6  71 

0.2  /0J15 

7 

**.9*6 

0.1519661' 

04 

0. 71116527 

C) 

C. 170119*6 

04 

25.46V 

1.1*4 

0.49.315 

t 

11.056 

0. 2944e9L6 

01 

0. 1 1 lu9>  76 

Cl 

C. 1* Jd ill! 

01 

*0. 757 

2.106 

0.04*992 

9 

J/.19C 

0.71019046 

02 

-0.4151*1*7 

C2 

0.1170*4,6 

01 

*11.419 

*1.14* 

0.0  J3940 

10 

41.1*2 

HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  33  V*  123.5  KTS  n»  1.4  g 

SLADE  ALAR  AT  STA  270 

HlkHCNIC  analysis  MODEL  AH-SaR  SHI  a  I  Oil*  T  AOS  CTK  jtt  ALT  SOO.O  TK  X* 


AJ 

00 

CJ 

.  Rill  JC 

AS  IJC 

CJ/CJNA  A 

J 

ARtQUtNC  V 

o.Aioome 

OA 

0.IXISI1YE 

OA 

O.U1aIX9E 

CA 

C.X020J7TE 

0* 

SJ.02T 

AS .02? 

1.000000 

X 

4.112 

0.76IUS44E 

OS 

O.XUJfAflt 

cs 

0. 316* .Sit 

UA 

IS. 210 

T.AIS 

O.AOAAIX 

t 

I.2AA 

0.7266  I5XE 

OX 

-O.MillxJE 

OS 

0. AY  1001  it 

OJ 

XTa.A/O 

91.559 

0.AA10AT 

> 

12.19? 

O.tdAAiOlf 

OA 

0. 0X07)94* 

Cl 

0.10A7S72E 

OA 

ll.aTS 

2.9A. 

0.  A  3.202 

A 

16.52' 

0.4336546? 

OJ 

-U. i 9CS9.SE 

CJ 

0.. 5.1.1 1* 

OS 

SAO.AOX 

6. .140 

0.227200 

5 

20.AAI 

o.uoxexie 

OJ 

-0.2S 14.21k 

Cl 

0. S  129646c 

Oi 

261.772 

A..79A 

0.UAS1A 

A 

24.  7.  J 

0.5.9a3sif 

Oi 

-0.7  769421E 

OS 

C.477JuJ»* 

Oi 

SOI. ISA 

AS. .76 

O.A.SAOS 

T 

2 1.424 

0.1.42  356k 

OA 

O.aSSjAaXC 

C.ll526Jj* 

OA 

6.053 

O.ISI 

0.V16699 

• 

ii.OSt 

O.SXASlOAC 

OS 

-0.1CA.767E 

cs 

C.5JI1112E 

01 

SAX. All 

SA.73A 

0.266675 

9 

J7.19C 

0.22104J7E 

OX 

0.56. 0666k 

02 

O.uOliTl.k 

02 

AA.73* 

A.A7A 

0.0 10172 

10 

At. 122 

•LAOS  CHORD  AT  STA  10* 

HAAHOHIC  ANALYSIS  HOOfL  AH-561  SHIR  1009  T  AOS  CTA  AM  ALT  SOO.O  TR  IT 


AJ 

•J 

CJ 

RHIJC 

AS  IJC 

CJ/CJM4X 

J 

AREUUCNCT 

O.JOJI410R 

OA 

O.JlIAcASt 

OS 

O.ASAROlAt 

cs 

O.ilAaOAJE 

OA 

54. AOS 

54 .SOS 

1.000000 

l 

4.112 

0.5637C5I* 

CA 

0.S1AAI9SE 

CA 

0. 76411 .0* 

04 

42.A2A 

41.315 

0.142171 

2 

S.2A4 

-0.6776556* 

CA 

-0. 7A9.21AE 

OA 

0.  U. 0.61c 

OA 

229.1a2 

76.AA4 

0.143090 

S 

12. J. 7 

0.22.U  li.c 

OA 

-0. AS. 2. .IE 

OS 

0.2 SaS  700E 

04 

146.751 

.6 .A*. 

0.041/70 

4 

1A.A29 

-0  .172  717.'; 

01 

0. 1536515k 

CA 

fl.JI2i.0Af 

04 

114.2 J? 

22.147 

o.osoaii 

S 

20.641 

0. 1170660. 

01 

0.3a2a1 IIS 

OS 

C.JbOluIJS 

01 

72. OVA 

12.Ulo 

0.007096 

A 

XA. 70S 

0 .  728<*55oF 

01 

-0. 162641 6E 

CA 

0.1121510* 

04 

291.507 

41. .41 

0.0 3* OX  6 

I 

21.024 

0.U20A7TE 

01 

-0. .547161* 

Cl 

0. 606 1442k 

01 

2.3.205 

15.011 

0.0 16.46 

A 

S3. 05. 

-0 . 1109  115c 

02 

0. IaSaSu.E 

04 

0.  liiMiAi! 

0* 

V0.A51 

10.050 

0  *0  JO. A  7 

9 

17. IIC 

-V  •  IA2  7  1  70E 

03 

O.ASaoIIAE 

03 

C. 6524111; 

01 

102.616 

10.244 

0.0 1215. 

10 

41.122 

■IAOC  CHORD  AT  STA  2SS 

HAAHOHIC  ANALYSIS  NOOIL  AH-A4A  SHIR  100A  T  .01  CTR  IM  ALT  SOO.O  TR  XX 


40 

6J 

Cl 

RHIJC 

PS  IJC 

CJ/UN6X 

J 

RREQUENCY 

•O.XaAI  149E 

OA 

0. 5015(2. E 

OA 

0. A55C022E 

04 

0.74.1262* 

OA 

47.900 

47..00 

I.000000 

1 

A.  132 

0.IAS0  7.AE 

OA 

0. 744(65 SE 

Cl 

0.  lAJdAXOt 

04 

29.031 

lA.5lA 

0.21*736 

2 

1.264 

-0 .14475  J/f 

OA 

-0.4A4.A04F 

OS 

0.1711/07* 

04 

211. 2AA 

71.0.. 

0.2114/3 

J 

12.167 

0.AA4IC70E 

01 

-0.22111.11 

CS. 

0. 6.15540: 

OS 

S40.047 

*5.217 

0*0.1346 

A 

1A.A24 

-0. X60X222E 

01 

0.  A4.5119E 

02 

0.  2a  «.  S.6  : 

Oi 

167.  15$ 

11.111 

0.0  35416 

5 

20.661 

0.10S9351F 

01 

-0. 52AU0O0E 

02 

0.  11.1 J6.3 

01 

111. AAt 

55.611 

0.015/66 

A 

24.  79J 

-0.A36.757r 

01 

-0.1CC22I7E 

C4 

0.10.2411* 

04 

247.406 

l5.*01 

0.1 44613 

7 

26. 52 ( 

-0 .3*.o2t07f 

01 

-0.  75161  J5L 

03 

0. .2 lilllE 

US 

2a  j* 265 

10.654 

0.1  10615 

l 

SI. 05. 

0.65.7C0AE 

01 

0.  14151  J  7E 

04 

0. 1501151: 

04 

65.006 

1.221 

0. 26.701 

« 

17. UC 

-0.15  7  7(051 

01 

-0. 14520.  IE 

CJ 

0.214414  li 

OS 

222.626 

22.261 

0. 02.660 

10 

41.  S22 

*U1>«  TORSION  AT  STA  lll.S  _ 

HAAHOHIC  ANALYSIS  HOPCl  AH-SAA  SHIA  IJOA  T  4flA  CTR  JAA  ALT  SOO.O  TR  AA 


AJ 

*J 

CJ 

.RHIJC 

AS  IJC 

CJ/CJH1* 

J 

AREUUkNCV 

0 .4177(19* 

OS 

0  ...100E66F 

04 

0.21415601 

CA 

0. 12. JIAOE 

04 

45.501 

45.501 

1.0 00000 

1 

4.132 

0.5251567c 

OS 

0. *501414* 

CS 

C. 76654 OJE 

OS 

121. 709 

63.654 

0.S044/4 

2 

6.264 

0.4173511* 

OS 

-0.4127622. 

Cl 

C. 5. 7304  If 

US 

315. 114 

105.105 

0.17.611 

12.397 

0.61U3A6E 

01 

0.4161  7a. E 

02 

0.9121767k 

01 

177.423 

44.356 

0.2.1655 

4 

16.526 

0.A7R5440E 

OS 

0. A  7I6045E 

OS 

0. 746446 JE 

OS 

140. .17 

29.163 

0.22/376 

S 

20.061 

0.105147.1 

04 

u.XCsIiO.E 

CJ 

0.  1 J71 JJlc 

04 

16..646 

26.15. 

0.126666 

6 

24.163 

0.2715371/ 

01 

-0.7265U5E 

Oi 

C.  77556.uk 

Oi 

260. 463 

41.496 

0.21625* 

7 

26.926 

0.1110(2.1 

C4 

-0.  7156121* 

cs 

0.15lJ.6lfe 

04 

331. 72. 

41.466 

0.420230 

* 

33.05. 

0 • U 1 50421 

01 

-0. 1  *  /■•  J  J6f 

cs 

0. 160.2  7.2 

OS 

317.765 

15.111 

0.05.00  7 

6 

3  7.16C 

0.7550566* 

02 

-u.Bt.lAOJE 

00 

0. 7551065k 

02 

356.141 

35.614 

0.021002 

10 

41.322 

228 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  34  V-  121  KTS  n-  1.5  g 

•LADE  AIXTHEA  A NOLI 

HARMONIC  ANAL  VS  I A  A 00# l  *M-»*A  SHI#  130V  T  <N|»  CTA  370  ALT  *40.0  TN  II 


A  J 

1*4 

C4 

AHIJC 

ASI4C 

CJ/CJN5X 

4 

FREQUENCY 

0.42274*97  01 

0.*J21C036  01 

•0.2  >90*0  IE  01 

O.*o298106  01 

134.10* 

344.10* 

1.000000 

1 

4.132 

-0.708*2*96-01 

-0.  10*41  72A  00 

C.12//*i9E  UO 

244.319 

11*. UO 

0.022*99 

0.2*4 

-0.13194406-01 

0.  T3S37246-U 

0.  79  II141E-01 

100.174 

33.411 

0.014271 

3 

12.397 

0.1*202297-01 

-0. *074**07-01 

C.  *#q  70214  2-01 

421. 097 

•0.2*2 

0.017177 

* 

1*. >29 

0.447**477-02 

0. I4EJ572C-C1 

0.1*41*486-01 

74.209 

19.092 

0.002  7S4 

S 

20.6*1 

0.1*4*74*7-01 

J.*  15.7091-C2 

0. 1*4844i6-01 

20.942 

4. 90s 

0.002928 

* 

24.793 

0.433*41*6-01 

-0. 24535527-Cl 

0.*O84  9uiE-Ol 

42*. S>7 

90.449 

0.009030 

7 

28.42* 

-4.4408*746-01 

0.58*4*186-02 

C..O>W  ilS-Ol 

171.  u78 

21.9*0 

0.00719* 

• 

44.05# 

0.34ltS2*E-02 

0. 84C429  16-01 

0. 294901  #6-01 

•  0.792 

1.471 

0.00942  7 

9 

37.I9C 

0.129889*6-01 

0. <.*102186-02 

0. 14*74226-01 

20.972 

2.69  7 

0.002>8i 

10 

41.322 

SHAFT  MOMENT 

HAFNJNIC  ANALYSIS  MODEL  AH-5AA  SHIP  LOUT  T  .0*  CTA  210  ALT  SOO.U  TR  U 


44 

•  4 

C4 

AHIJC 

PSIJC 

CJ/CJNAX 

J 

AREUUCNCV 

-0.7492UUF 

04 

-0.1**49>1F 

d> 

0.7447448E 

cs 

0. 7>348*9E 

OS 

102. 80S 

102.80* 

1.000000 

1 

4.132 

-0.3028*4*# 

04 

-0.3  7«7*97E 

04 

0.4849544E 

04 

241.3*4 

1 1>.*T8 

0.0*43*1 

8.2*4 

-4 .44*4  »1*A 

0> 

—0. 1 4>9ll4E 

c* 

0. 4714411E 

0> 

201.4*1 

*7.120 

0.694*14 

4 

12.397 

O.I>*447AI 

04 

— 0.42**02*1 

03 

0. 1*21*00: 

04 

449.747 

•*.18T 

0.021*21 

4 

16.S2S 

-J.9758L0QE 

04 

-0.17*9*74* 

04 

0.92179  121 

04 

190. 100 

38.4*0 

0.13I3S* 

S 

20.4*1 

0 ••!!>  12y£ 

04 

-0. 11*61421 

04 

0.1412**26 

04 

40*. 0*4 

*4.844 

0.01*747 

4 

<4. 793 

-0.2714. *>7 

04 

- J. >1.4*007 

C4 

0. >74420*2 

04 

242.007 

34.472 

0.0  7u721 

7 

28.924 

0.4442  7*41 

03 

•0.922244*1 

CJ 

0.9*429  71: 

04 

288.04* 

38.449 

4.012872 

• 

44.0*# 

0.5*0*1346 

03 

-0.1*1538x6 

C4 

C. 174**122 

04 

28A.819 

42.031 

0.022**0 

9 

37. 19C 

0.U2194SE 

04 

-U.»C*9i4E 

04 

0.12492C4E 

0» 

331.85* 

33.38* 

0 .0 1**8  7 

10 

41.322 

A ITC**  UNA  TENSION 

MAM  ON  It  ANALYSIS  NU01L  AN->*A 

SHI*  1009  T  40* 

CTA  370  ALT 

>00.0 

TA  11 

AJ 

8  J 

CJ 

AHIJC 

PSIJC 

CJ/CJNAX 

J 

AREUUCNCV 

-0.4010C7*! 

04 

•4.14281*9# 

04 

-0.  24182  486 

03 

0.27*843*3 

04 

241.223 

241.223 

1.000000 

1 

4.142 

0 .54* 1 < J4E 

02 

-0.1C22T43E 

C3 

0. lloJ <0*6 

04 

294.187 

143.094 

0,420*99 

t 

8.2*4 

-4.19*9*187 

04 

— 0. 241 >5>*E 

L2 

0.20244*36 

03 

188.246 

*2.7*S 

0.74240  7 

4 

12.397 

-0.29426007 

02 

-0.  !5«7*24E 

02 

0.* 1143*36 

02 

242.407 

*0.577 

0.228724 

4 

to. *2 9 

-0.21443287 

02 

-0.251711  ir 

02 

C. 43001826 

02 

229.  704 

43  .'74 1 

0.119*18 

5 

20.6*1 

0. *7*441. e 

02 

*  -0.  3  ?i*7>  76 

C2 

C. 779*48*6 

02 

431.142 

*>.190 

0.2(0774 

* 

24.793 

0.47724821 

02 

-0.148*8446 

02 

0.49a9»2 Jc 

02 

443.808 

49.11* 

0.180128 

7 

28.926 

0.7O3C0SC 

01 

0.25389*77 

02 

0.2*512146 

02 

73.2*7 

9.158 

0.O9oJ9* 

8 

33.058 

-0.72*41246 

01 

-0.  14401476 

L2 

4. 2091894: 

02 

249.404 

27.712 

0.0  74745 

9 

47.19C 

0.8152  7476 

01 

0.16483927 

02 

0.  1 3978  3*6 

02 

*3.41* 

5.342 

0.049581 

10 

41.322 

» I TEI*  HUI  AUA  AT  STA  II 

MAA90NIC  ANALYSIS  MODEL  AN-SAA  SHIP  1009  T  4OS  CTA  ITO  ALT  >00.0  TA  I 


AJ 

•J 

CJ 

AHIJC 

AtIJC 

CJ/CJNAX 

J 

AKAQUf  NCV 

0.32901191 

CS 

0 .344*6382 

04 

0.14728096 

0* 

0.1*12*786 

0* 

7*. 832 

74.832 

1.000000 

1 

4.132 

0.35*99*76 

04 

-0.9C8427CS 

04 

0.97**9106 

04 

291.499 

145.700 

0.* 4*0*2 

2 

8.244 

•0  .*5183486 

04 

0. *4477846 

C3 

0.8*410706 

04 

175.224 

>8.408 

0.44244* 

J 

12.497 

•0  .41925*46 

04 

-0.  7641*876 

C3 

0.1282510! 

04 

193.9*9 

48.341 

0.217014 

4 

14.925 

-0. 13813*4# 

04 

0. IC2009S6 

C4 

0.17171576 

04 

1*3.55* 

28.711 

0.113*27 

S 

20. 6*1 

-0.2970330E 

03 

”■-0.147**416 

C4 

0.1*05141! 

04 

2*8. *18 

44.104 

0.099*08 

4 

24.793 

0  .5319  0  46 

03 

-0.57*292*6 

03 

0. 11109076 

04 

298. *07 

42.4*8 

0.0  7344* 

7 

28.924 

0.17302056 

04 

-0.18474476 

C3 

0.17.40406 

04 

3*3.90* 

44.248 

0.11*048 

• 

33.0*8 

0.32422176 

03 

-0. *4184216 

02 

0. 4287180! 

03 

4*0. >12 

48.94* 

0.021732 

9 

JT.17C 

0.320*9046 

03 

-0.36632426 

C2 

0.4227  75*6 

03 

453.983 

3*. 348 

0.021339 

10 

41.322 

229 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  34  V-  121  KTS  n-  1.5  g 

mtn  wr.  c*nm  at  sta  ii 

HAMJNIC  ANALYSIS  NOOSL  RH-364  SHIP  1009  T  AOS  CTR  370  ALT  SOO.O  TR  J 


AJ 

OA 

CJ 

Phi  jc 

PSIAC 

CJ/CJHAR 

J 

FREOULNC  Y 

0.2220 49oE 

cs 

0.«32*i>0! 

cs 

0.921T77iF 

CS 

0.12«20?0! 

ON 

47.413 

A7.41J 

l.OOUOOO 

1 

A. 132 

•0.44*5715f 

OA 

0.4*17442* 

OA 

0.  IOOaIiM 

OS 

117.200 

>1.610 

0.01/216 

2 

9.264 

-0.5112  512*: 

OA 

-0.1770000* 

CA 

0.102*391: 

OS 

2A1.AVR 

79.56* 

0.01261* 

1 

12.397 

*0 .7120  1  AIT 

Oi 

0. 37 122  5*F 

Ci 

0.1017 />4: 

Oi 

1S2.AAA 

11 .121 

0.0 06 ATI 

A 

16.524 

-0.1501961F 

OA 

0. 4  73722  4F 

Ci 

O.JjIHj/F 

0. 

172.246 

34.4*4 

0.02BaS1 

S 

26.661 

/. f 

OA 

0.  7**1455! 

CJ 

0.2022.17': 

0. 

IS/.'lbi 

26. 12/ 

0.016211 

A 

.A.  «9i 

-o.2»Aj;s«.r 

CA 

0.21541l5t 

Ci 

0.24J114UC 

OA 

1 73 .169 

2S.12A 

0.0:4140 

7 

28.426 

J.ITJaAA*! 

OA 

-0.UJ214UF 

OA 

0.2111110: 

OA 

Jtu. 7 18 

19.692 

0.019176 

• 

ii.OSC 

•0.164AC14E 

OA 

-J.2850141F 

OA 

0.12 10 1.0: 

OA 

2A0.022 

26.669 

0.026A91 

9 

37.190 

-O.iAjAlAlf 

Ci 

-0.137494 /! 

CA 

0.1412471* 

OA 

256.763 

2S.67A 

0.011172 

10 

Al.  322 

ILAOE  FLAP  AT  STA  ISO.* 

•URHJNIC  ANALYSIS  MtlOLl  6H-56R  INI*  1004  T  AOS  CTR  JTO  PLT  SOO.O  Th  l» 


RJ 

OJ 

CA 

phi  jc 

PSIAC 

CJ/CJMX 

J 

PREOUENCV 

0. 110X01! 

CS 

0 .SA11 JAAE 

OA 

-0.  J4S1246E 

OA 

O.AAASTaAE 

OA 

127. 20A 

327.204 

1.000000 

1 

A.  132 

■0  .  1*4  1457* 

OA 

0.2C61020* 

OA 

0. 24 iJ492£ 

OA 

121. AAA 

6A.22A 

0.409665 

2 

1.264 

0.1T*04ca£ 

OA 

0.365772s* 

03 

0.1791561* 

OA 

It.  7 64 

3.911 

0.2  79029 

3 

12.347 

0. 199141.  F. 

OA 

-0.1*4117  7T 

01 

C. 16071. 05 

OA 

191.961 

■1.490 

0.2AVAA2 

A 

16.524 

0.7A83  IO!>F 

01 

-0.6C26O2IF 

03 

C.AoOll  hi 

Ul 

121.141 

64.211 

0.1 490*2 

5 

20.661 

0.1/94J12L 

Oi 

-J. 1 J 16614: 

Ci 

C. 19031  Tie 

01 

JlL . 164 

41.601 

0.1 iUU/M 

6 

24.  /4  J 

0.6117*17; 

03 

-0. ACC0900F 

02 

0.4129246* 

U 1 

ISO. 641 

50.441 

0.106960 

7 

28.926 

0 .*1*04*7! 

03 

o.sEioAiir 

Cl 

0.1<a7)173 

OJ 

41.614 

5  .419 

0.131171 

8 

13.068 

0.1A1S2UE 

03 

-0.2S4A2.3E 

C2 

0.1456646* 

oi 

1S2.177 

19.161 

0.0 30119 

9 

S/.14C 

0.2812  1*4! 

03 

-0.I22SS01E 

Ci 

0. iOull.SE 

01 

116.457 

11.646 

0.047600 

10 

41.122 

BLAOE  FLAP  AT  STA  20S 

HRFHbNIC  ANALYSIS  POUEL  AM-SAA  «Hl P  1004  T  AOS  CTR  A/O  PLT  SOO.O  TR  SO 


AJ 

BJ 

CJ 

Phi  JC 

PSIJC 

CJ/CJMX 

J 

PREOUENC  V 

-O.S86*(9*F 

04 

-0.2622(614 

04 

0.4(«U91E 

OA 

0.644A621C 

OA 

117.3  31 

117.132 

1.000000 

1 

A.  132 

0 .21164047 

04 

-0.4*44/22* 

01 

0.252612  IE 

OA 

337. ASA 

168.126 

0.454 744 

2 

8. 264 

-0.5244(7.* 

Cl 

-0.2423501* 

C3 

c.600iAiie 

01 

209.131 

69.710 

0.109296 

5 

12.397 

0.112oCo7E 

OA 

0.2427469* 

01 

0.1143119! 

OA 

10.367 

2.592 

0"2A5A93 

A 

16.524 

0.»14uiJ4F 

03 

-0. 1 7t77l2E 

Cl 

C.4J21U2* 

03 

341. 649 

69.740 

J. 1641*2 

5 

20.661 

6.6106.1.7 

01 

0.14L0061* 

03 

0.61 JJ037E 

03 

11.648 

1.108 

0.111564 

6 

24.791 

0.1244C64F 

01 

0.1A7U72F 

01 

0.2J17431E 

03 

S3. 251 

T.oOl 

0.0  31000 

7 

21.92* 

-0.6161L24E 

02 

0.141  7u66E 

Ci 

0.1416710* 

03 

10S.0A3 

11.110 

0.0  36139 

a 

ll.C5( 

-0.  94  61253* 

02 

-0.122191*6 

Ci 

0.1675161c 

03 

210.141 

25.649 

0.0 2*u80 

9 

1T.19C 

0.2JS1A69C 

01 

-0.142651 6F 

Ci 

0.2479931* 

03 

326.214 

12.621 

0.046491 

10 

41.322 

ILADC  FLAP  AT  STA  2JS 

HAR40NIC  ANALYSIS  NOOeL  AH-***  SHIP  IOOY  T  aO*  CTR  i/O  PlT  SOO.O  TR  A 


AJ 

SJ 

;j 

PrtlJC 

PSIAC 

CJ/CJHA* 

A 

PREOUENC  V 

0.2*  5ilJ0F 

04 

-O.A*9»C«2f 

02 

0.172  746  8! 

04 

0.1727761! 

04 

40.722 

90.722 

1.000000 

1 

4.112 

0.1699071! 

04 

0.1 7912  46F 

C2 

0.1691166! 

04 

0.606 

0.303 

0.455114 

2 

8.264 

-0.71T9442C 

02 

-0. 9100516! 

Cl 

0.6141442c 

OJ 

262.286 

87.429 

0.1414V1 

1 

12.347 

0.136T505E 

04 

0.1191949! 

03 

0.(174642* 

04 

S.8A1 

1.4*0 

0.168758 

4 

16.524 

0.61001261 

03 

-0. 4016768! 

03 

0.7817152! 

01 

12V. 430 

65.116 

0.211866 

5 

20.661 

0.6622*411 

01 

-0.  AAC1141L 

01 

0.7452014! 

01 

32*. 193 

54.399 

0.211119 

6 

24. /9I 

0.6*32  312! 

03 

-U.S750913C 

01 

0.3771428! 

03 

314.071 

45.582 

0.215466 

7 

26.926 

0.l4?645*C 

04 

0.91*24*1! 

03 

0.1167110: 

04 

19. Ill 

2.414 

0.420194 

8 

33.C5E 

0.1*16«94C 

Oi 

-0.4C51265! 

02 

0.1616111! 

Ol 

346.092 

A8.a55 

0.045217 

9 

37.19C 

•0.152A595E 

01 

0. 1307862! 

01 

0.21016*6* 

01 

114.375 

11.937 

0.053864 

10 

41.322 

230 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  34  V-  121  KTS  n-  1.5  e 

HADE  FLAP  AT  STA  270 

MAANOMC  ANUYSII  NOUfcL  AH-94A  SHIP  1007  T  .09  CM  J70  fLT  900.0  TA  24 


AJ 

0.4671*737  04 
O.lblblOuE  04 
0 .64)47(47?  Oi 
-W.T761  702F  02 
O.lUOil.*  04 
J.i>7.  7117  Oi 

o.i6«bioc>;  oi 

J.e309ll4*  uj 
0*1 340923(  04 
O.U.OiSl*  Oi 
-O.170O98O6  Oi 


0.19C7490*  C4 
0.47*4694 f  01 
-O.OCI9067*  Cl 
U.1C96941E  01 
-0.2C64.lut  Oi 
*0. 1C  1 7701*  Cl 
*0*  >44  74401  Cl 
0. 42141046  01 
0.61814746  0 2 
0.1C7 *7987  01 


0.22178816  u4 
0.8177389*  Oi 
0. *6044486  Oi 
3.1149818*  04 
0.411774  IE  Oi 
0<i.71ioi*  Oi 
0.  1  J.0L4 J*  04 

C.1477414E  04 
0. 21 33o92  i  01 
0.2184*081  Oi 


41.810 
49.647 
264.412 
>.iM 
417.744 
14*. 044 
414.844 
14.19a 
11.844 
143.404 


HADE  CHORO  AT  STA  101 
HAAN'XIC  ANALYSIS  MLVlL  AW-94A 


Ai 

J  •  194  4  7d2E  Co 
0 .417.4141  C4 
-0.1141C791  04 
•3.72J4Uo(  Oa 
O.loa..2ct  04 
0.2.48J47*  04 
-J.9727l'63f  04 
0.9447C8/*  Oi 
0. <71479497  31 
-J  .04101447  01 
•J.aaaiicioE  Oi 


0.49j30.47  04 
0.4844947*  04 
•O.AOl7«74F  C4 
•0.L4C44411  04 
3.1414174:  CJ 
-0.9C93o7b<  Cl 
“3.  1  7.  7i  71*  C4 
-3.  lt.e-.8-o-  01 
0.149.TO.C  04 
Li.lUlt.87  7c  CJ 


0.44140741  04 
0.4J41?o7C  04 
C. 7401. JuE  04 
0.1441411*  04 
3.1401191c  04 
C. 1111717*  04 
0.1811143*  U4 
0.111J444E  01 
0.l949.<36*  04 

O.olli-jUOi  04 


44.400 
107.  7 #9 
114.709 
449.141 
4.  1 18 
214.379 
887.408 
118.414 
114.742 
1 71.849 


BLADE  CHORD  AT  STA  215 
HAAttUNIC  ANALYSIS  HOuFL  414-9*4 


A3 

*0. 2349414*  04 
J  .402  lt4t>r  04 
o. 34301946  01 
•0.1811  I14F  44 
0.840IC79F  04 
o.o.uoceoi  oi 

-0  .4/4*106*  02 
O.110lt93c  04 
•0 . 3i04  4701  04 
O. 4134414*  CJ 
-0.7701 424E  02 


J.4914174C  C4 
0.94044717  Ci 
•O. 8  0  2404  47  Ci 
-0.42924427  01 
-0.D474.4C  Cl 
-0. 1446432k  Ci 
-0.9418439.  Ci 
-0.40484U7L  01 
0.1204/-.4*  04 
0. i 319.1 1C  Cl 


C. 79.10216  04 
C. 1136*04:  04 
0.1981091*  04 
C.  lOlilCoE  04 
C.  722807a:  Oi 
O.20.3/446  01 
C. 77131216  04 
C.  7.474  44*  til 
0.1271.71c  04 
0.4427140*  04 


41.041 

48.234 

204.874 

148.449 

112.322 

244.471 

288.229 

222.424 

71.144 

101.114 


RIA9E  TORSION  AT  STA  Ul.S 
HA14UHIC  ANALYSIS  AU'EL  Arv-4oA 


A  J 

U.7U7H7E  Oi 

0.2l44il«t  04 
-0.47101176  03 
0 .444  7t24F  01 
•0 .88.4  l*9t  04 
•0.474«(0t<L  04 
-0. 77909447  01 
3.47242077  01 
O.I4aat!IE  04 
O.llObLewf  0) 
•3. 1314(041  02 


0.24921486  04 
0.61(47406  Ci 
•0.429407c*  01 
-o.9co.724*  C2 
0. 4090/247  02 
-0.297244*6  Cl 
*0 ■ 0*244736  Cl 
-0.4724078*  02 
-0.  11472  7*7  Cl 
■0.  7417128*  02 


0.14087276  04 
0.744*470:  04 
0.w4-)|  j»*  OJ 
C.  1,0.13  76  04 
0.  47*11.26  UJ 
3. 9J1117o6  04 
0.874.02  76  Oi 
0.  14  7318  76  04 
C. 1344074*  04 
0.  /JlluiO*  02 


47.031 
117.448 
122.411 
184.444 
174.7  40 
203.084 
410.842 
44  '.414 
41 4. .»8 
242.04} 


RSIJL 

C  J/CJHAA 

J 

Ml  OUEMCV 

42.820 

l.oouooo 

1 

4.142 

17.818 

0.36880* 

2 

8.264 

87.771 

3.400486 

1 

12.191 

1.148 

0.912127 

4 

16.929 

44.741 

0.186472 

9 

20.661 

49.82. 

0.196917 

6 

24.793 

4o.4o8 

0.44*780 

7 

28.424 

1.712 

0.720288 

8 

41.096 

2.4*3 

0.094741 

9 

J7.19C 

14.047 

4317.0 

0.048411 

TR  IT 

10 

41.122 

RSIJC 

cj/cjnaa 

J 

RREOUINCY 

94.400 

1.000000 

1 

4.112 

91.893 

O.OtoOOoi 

2 

8.244 

71.214 

0.148704 

4 

12.497 

84.784 

0.048449 

4 

16.929 

1.224 

0.041497 

9 

20.661 

47.180 

0.022476 

6 

24.794 

08  .974 

0.040970 

7 

28.924 

49.017 

O.OU2061 

■ 

14.C96 

12.733 

3.329921 

9 

4/.17C 

17. U7 

400.0 

0.011491 

TR  22 

10 

41.122 

RSIJC 

C  J/CJMAX 

4 

M6QU6NC  Y 

91.341 

1.000000 

1 

4.142 

29.104 

0.124/40 

2 

8.264 

0  7.744 

0.221924 

4 

12.  497 

94.oi0 

0.100897 

4 

16.929 

44 

0.0  80824 

9 

20. 36 1 

42.744 

0.022886 

6 

24. 791 

41.173 

0.1  1UH81 

7 

2-. 426 

27.810 

0.061324 

8 

44.C-.8 

7.706 

0.142241 

9 

47.19C 

10.112  0.048447 

900.0  TR  44 

10 

41.422 

RSIJC 

CJ/CJMAI 

3 

ML0U6NCY 

47.441 

1.000000 

1 

4.112 

99.814 

0.272164 

2 

8.264 

07.334 

0.19-7262 

4 

12.197 

49.916 

0.232616 

4 

16.929 

43.18* 

0.16.292 

9 

20.661 

34.481 

0.24/647 

8 

24.  794 

44. .04 

0.247910 

7 

28.926 

44  .o  7  7 

0.4  2  4  709 

8 

11.096 

1-...29 

0.0*>«J  1 

9 

J7.19C 

2o  .*04 

0.021406 

10 

41.422 

HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  35  V-  122.5  KTS  n-  1.55  g 

HAM  HATHfll  ANfllt 

hadronic  analysis  motel  ah-»*a  shir  ujy  t  mis  CIA  aoj  alt  soo.o  tr  si 


AO 

Ad 

CJ 

AMI  dC 

ASldC 

CdSCdMAX 

d 

AAEQUf  NCV 

0.71291437  Ci 
0.47749*07  01 

-0.1(331 ISE  Cl 

0.60012*99  01 

322.742 

111.741 

1.000000 

1 

L.1IS 

-0.91*15407-01 

•0.1J6L4**E  cc 

0.1)42*401  0 0 

Aiv.ua* 

119.SLL 

0.0 ALLS* 

2 

9.2JC 

O.JUTI  211-W 

0. t JC7S47E-CI 

0.6 71442*2-01 

H.IU 

A*. 107 

d.OIIILY 

3 

1A.SLL 

0.4«39*«5f-0l 

0.151.91 Jf-Ol 

OaiillUMt*01 

IA. Id* 

4. SAL 

O.OOilSL 

L 

1L.LL1 

0.21S7t4**-Cl 

0.27o0)2J*-0l 

C.  J.Jdli.r-Ol 

44.449 

o.voo 

0.006044 

AO. STL 

-O.lOvVfuil-OI 

-0.43*09497-02 

0,  12  i  Id  IJe-91 

AlA.Udl 

35.14  7 

O.UUAOLS 

L 

2L.LVI 

-0.24)4)507-02 

-U.SCJ592J7-C1 

0. >0.27117-01 

2*7.005 

I*. ILL 

O.OOALOJ 

T 

24.407 

-0.1)95  0  27-01 

0.  J22J2-.4C-C1 

0.3*94  IAS  !*01 

116.124 

IL.SLI 

0.00SV9J 

S 

SA.LAA 

0.32645557-01 

0.2644154C-CI 

C.v23/43*c-0l 

JY.SoT 

L.lV* 

0.0o7o*l 

* 

ST.CiT 

-d.J04)t?6f-0) 

-O.  54)*437l-C2 

0.544)3.31-02 

ALL. 197 

A. .LAO 

0.000901 

10 

Ll. ISA 

SHAAT  MOMENT 

H  AMY  ON  1C  ANALYSIS 

NbOEL  AM- SLA 

SHIA  1009  T  MS 

CTA  LOS  ALT 

500.0 

TR  SL 

Ad 

»d 

Cd 

ami  dC 

ASldC 

CJ/CJNAX 

d 

AREOUENCY 

•O.liOAl  9*7 

C» 

-0.1279  4237 

OS 

U.L7SS7-4E 

OS 

C. .474*122 

OS 

1U0.7A2 

100. 72A 

1.000000 

1 

4. IIS 

-0.1S0dLS»r 

04 

-0.4SCIS12F 

CL 

0.S1L91SV* 

04 

240.94* 

IA0.47S 

0.0 7.947 

A 

9.23C 

-0.v*0vC03( 

0) 

-0.Y44.L1  If 

04 

O.v A 7uYu«C 

US 

1*1. 1A2 

.3.7*7 

0.711790 

J 

12. ILL 

0.2J. 754)7 

OL 

0.44 745927 

CJ 

0.2.349342 

04 

IS. A* 1 

3.9*4 

0.03SL9J 

4 

1L.4L1 

-0.3444  7437 

04 

0.1CASSJ4C 

OS 

u.uaas4  7E 

OS 

104.541 

*1.919 

0.15*22* 

S 

A0.S7L 

o.i-.uuvvr 

04 

-d. iis.Ovj: 

04 

O.AOllA  J*l 

04 

JA4.9AA 

>4.r>s 

0.02*243 

L 

24. CM 

-0.l47.40ot 

04 

-d.l437.72t 

CL 

0.2O«AilY! 

04 

224.204 

32.02V 

0.02VV7L 

7 

A*. *07 

-0.147.2441 

OA 

-U.S4C74>97 

Cl 

C.  >.044.17 

0* 

24V.4JA 

31.SSS 

0.007*63 

9 

33.922 

-0.30754)*; 

OJ 

-o. Jiti.v.r 

C4 

0.1315)917 

04 

2.4..7T 

A  1 .40* 

0.04*1** 

9 

37.C37 

-0.3581  E02F 

02 

•0. 47404*4' 

Cl 

0. .31)3*91 

03 

*64.301 

2b. >10 

O.OOVVOi 

10 

41. ISA 

AITCII  LINK  T( 

‘IS  ION 

hALMONIC  analysis 

ROiitL  AM- SLA 

SHIA  1009  T  LOS 

CTR  LOS  ALT 

soo.o 

TR  11 

Ad 

Sd 

Cd 

AHldC 

ASldC 

Cd/CdNAX 

d 

AHEUUENCV 

•O.SmJlL! 

0) 

-0  •  I0  3S  5*71 

03 

-0.4)43.50* 

C3 

O.L.asdJAE 

03 

AS.. 599 

AS*. 599 

1.000000 

1 

4.115 

-0 .35* 1 C4*E 

C2 

-d.  649  9L*  7E 

02 

0.  7410719c 

OA 

*41.271 

120.437 

0.IL597S 

9.230 

-0.27.4)7.* 

03 

0. .43*23*7 

CA 

C.A9A3S47E 

03 

L1.1A4 

33.709 

0.4347*1 

1 

12.344 

-0.2*3/29.7 

d* 

0.24  70*441 

CA 

C.  33  ijiati 

ta* 

139.930 

34.992 

0.0  959*5 

4 

IL.Lbl 

0.235b  725f 

0* 

-0.45543737 

Cl 

0.237.9717 

OA 

>49.9170 

49.9*0 

0.0  59161 

5 

20.574 

-0 .1  79.14.1 

02 

-0.  I.»l  OC* 

03 

O.U  173**7 

OJ 

*0* • 0.1 

.3 .. 73 

0.2  SObl 3 

4 

24.491 

-0 .1449  5S0C 

0* 

-0.71220*1* 

CA 

0.  7314*713 

OA 

*3L. *  14 

3b. 6*9 

O.U3U27 

7 

29.90  7 

0  .900.  3>.f 

Cl 

0. *4*153*7 

CA 

0.2.1 7**03 

OA 

70. ..7 

*.•33 

0. 034152 

9 

32.522 

-0.1SJ.El7E 

01 

0.247.9*03 

CA 

€.*041*7*7 

Hi 

93.292 

!0.3bS 

O.ObOOSl 

9 

37.07 

0.3I7.5LSE 

02 

0.41353.97 

01 

0.  3*333107 

02 

10.939 

1.094 

0.0  72414 

10 

41.152 

AIXAf*  'RIA  ALAA  AT 

STA  11 

MAkNONIC  ANALYSIS  Nl'LEL  AM-SlA 

SMI*  1009  7  405 

CTR  405  ALT 

500.0 

T9  |  •  1 

A.H.  ALLA 

•  19 

Ad 

DO 

Cd 

AMI  JC 

ASldC 

CJ/CJNAX 

J 

AREOUENCY 

0.40271*27 

CS 

O.luttL.Lvf 

04 

u. It  794327 

CS 

C. 10925257 

Ok 

*1. 121 

*1.121 

l.OUOOOO 

1 

4.113 

0.1127(477 

04 

•0*. 4524)37 

C4 

0.43)02507 

Ok 

279.913 

119.957 

0.599532 

2 

R.23C 

•0. *01*5921 

04 

0. 15b3524t 

04 

0. *2)73321 

Ok 

164.2.9 

35.410 

0. 735903 

3 

12.346 

-0.3v9.j2-1 

C4 

0. IbllU  747 

C4 

0.3*3)97)7 

u% 

132.3*9 

J* • 14  7 

0.3600*3 

4 

16.441 

0  .10435)77 

04 

0.3253575c 

C4 

0.  1.19467c 

Ok 

72.199 

14.419 

0.31299* 

3 

20.376 

0.9279 ))IE 

03 

-0. 15431. 5E 

0) 

C. *4*101.7 

OJ 

34*. 161 

59.027 

0.0*4711 

4 

24.(91 

0.17.54937 

0) 

-O.ICilJOb' 

C4 

0. 1 Jv53vl7 

Ok 

279.49* 

39.92* 

0.095704 

7 

2*. EO  7 

0.1909(777 

04 

-0. 1*2007*2 

C4 

0.2.33  J4.2 

Ok 

314.376 

39.547 

0. 241469 

6 

32.922 

O.I*44Ed?t 

02 

-0.45)49227 

0) 

0. 434242. i 

ui 

271.416 

30.1*0 

0.039994 

9 

37.C17 

-0.  *10  1  5747 

02 

-0.23(74477 

C) 

0.2)09214: 

0  i 

250.479 

23.04* 

0.0.2967 

10 

41.152 

232 


B 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  35  V-  122.5  KTS  n-  1.55  g 


fixed  hub  ciono  at  sta  u 

HAHUNIC  FN2LVSIS  HUPfcl  AH-56* 


SHIP  1001  T  .05  CTA  4US  FIT  >00.0 


3  J 

OJ 

CJ 

PHI  JC 

FS  1  JC 

CJ/CJMLX 

J 

FREOUENCY 

0  .3)19471  F 

US 

0 • lu4* 1 34F 

06 

O.A0CO9/1E 

.« 

0.1120033* 

06 

20.930 

2O.9J0 

t.oooooo 

1 

A. 115 

0  •  1440743? 

OS 

0.(141*4. C 

OA 

0. 1*>7261C 

0> 

29.624 

19.312 

0.1 A796S 

2 

3.23C 

0. 110.644? 

OS 

-O.I/UUCCE 

CA 

C.1AJA01SE 

OS 

213.27) 

72.75* 

0.12)427 

3 

12.39* 

0 .327  IaOaC 

03 

0.24688 JOE 

La 

0. 2.433*22 

OA 

*2.4)1 

20.613 

0.0*223) 

A 

16.4*1 

u.l.e*  7I3E 

OA 

0.  5/43645? 

La 

C.6012414E 

OA 

109.0*3 

21.317 

0.0)9310 

s 

20.576 

0.A6V4.A3E 

03 

O.lOloOAlE 

CA 

0. 20*3 11  IE 

OA 

76.46* 

12.3*3 

0. 010604 

* 

*4.691 

0.  >406  )047 

03 

*0.1 SC4S9SE 

OA 

0. I6I606J: 

OA 

291.429 

91.633 

0.0 14434 

7 

*6.807 

0  .W.  1 1 79? 

02 

3«4)6)8a9C 

02 

C. 6300. 32? 

02 

.2.1)3 

>.269 

0.000607 

« 

32.922 

0  .aoI.SOaE 

OA 

-0.01333*1 

C. 

0.3.24231? 

OA 

207.57* 

21  *a>64 

0.09*474 

9 

37.CJ7 

0 .1069  7  JSE 

OA 

0.D4175CF 

CA 

0.1417*13? 

OA 

123.903 

U.39U 

0.017123 

10 

Al. 1)2 

BLADE  FLAP  AT  STA  1)0. S 
H4LHJNIC  ANALYSIS  hCOF  '.«->** 


SNIP  1007  T  AOS  CTA  AOS  Ft?  >00.0  TA  If 


AJ 

0.14019/81  0> 
0.51*3  7*9F  OA 
-J.l4l4*4*fc  OA 
0.232Jt4*E  CA 
0.1. Dibit  OA 

-o.nrsiijf  os 

-0  .343*11  7k  Oi 
0.763)t9*E  02 
o.iuubcfot:  oa 
0.2527329?  03 
0.2141I.OE  C3 


-0.1346324E  CA 
0.2312 ToOE  CA 
U.)tJ7)73E  C3 
-O.1241260C  CA 
-O.II)3*2C?  CA 
-J./7a/*C7E  03 
-0.7(24«O0E  C3 
-o.J*5)))CF  02 
0. 2195305c  03 
-3.11c090o?  03 


0.*aI71)*«  OA 
0. 2  71001 if  OA 
0.237J155E  OA 
0.1332)94*  OA 
0.  13.7637c  Oa 
0.3.4/434E  03 

0.  73737*)?  03 
0.100**0/?  oa 
0.  33a  7*33S  03 
0.2u3ia>«E  03 


323. 3l> 
121.  AA* 
13.030 
310. 7A) 
2*2.92) 
2AO.AOO 
27*. 19t 
hi. »>n 
AO. 479 
33A.122 


323.31) 
*0.723 
A.SA* 
74. *0* 
5*. >8) 
.1.00/ 
34.9)7 
AA.72* 
A  .Si  i 
33. All 


CJ/CJMU 

1.000000 
O.A2100A 
0.3  7131  > 
0.29233* 
0.2  86946 
0.1 314/3 
0.104R11 
0.1 >03)7 
0.031990 
0.0  A I  30  7 


FREOUENCY 

4.115 
1.230 
12. 3A* 
16.9*1 
20. >7* 
24.691 
26. CO  7 
32.S22 
37.CJ7 
41.1)2 


•LAOS  FLAP  AT  ITA  101 

HAFHONIC  ANALYSIS  HPOll  A*-S*A  |H1A  1001  T  aO>  CTA  AOS  FIT  >00.0  TB  20 


AJ 

-0.S435438F  OA 
-0.23a.952l  Oa 
0.306lt3|F  OA 
-0.a277«J*l  03 
0. D02 Aa.r  Oa 
0.239)<*)E  02 
-0.4764*44*  03 
-4.lA*4c92t  03 
0.730  0  C26*  C2 
0 .601  )*2IE  01 
0 .132*  A  t*E  03 


0.S3CO7CI  CA 
-0.1593871F  CA 
-0.71*793*?  C3 
•0.1 11*91  7F  OA 
-0. 1412)02?  OA 
•0. 7l3109*t  C3 
0.0*2)32 IE  Cl 
0.44t*32fE  03 
0.1A3A8AIE  Ci 
•0. )f C3A.4E  C2 


CJ 

PHI  JC 

PSIJC 

CJ/CJN61 

J 

FREUUfNCV 

0. *022844? 

OA 

113.133 

113.183 

1.000000 

1 

4.11) 

0. J.*4a19c 

OA 

33*.*>t 

lb*.32u 

O.S  76043 

2 

*•230 

0. *42031 3E 

03 

291.395 

80.AA3 

0.143111 

3 

12.39* 

C.  1  4)3  30  /? 

OA 

32). 1*9 

31.281 

0.3*431* 

A 

16.4*1 

0.1.127446 

OA 

271.179 

>4 .23) 

0.23.573 

5 

20.57* 

C.  Jo*  10:37? 

03 

233.  DA 

34.192 

0.14.2*4 

* 

*4.6.1 

0.1466137? 

03 

177.410 

23.394 

0.0  *4344 

7 

*••*07 

0.4)2603*? 

03 

30.71* 

I0.J90 

0.0  7)144 

( 

32.9*2 

0. 1.3*101? 

03 

37.599 

9.733 

0  .0. 3044 

9 

37.L37 

0.  14)363  it: 

03 

336.040 

Jj.oOA 

0.0*4136 

10 

41.152 

ILAOE  FLAP  AT  STA  1SS 

HA* A, W|C  ANALYSIS  NuCiL  AM->«A 


SHIP  1J01  T  AOS  CTA  AOS  FIT  SOO.O  TP 


4  *J 

•J 

CJ 

PHI  JC 

PSIJC 

CJ/CJN4I 

J 

FREOUENCY 

0.3233693E 

CA 

-0  .5  164  L6*F 

03 

0.42***076 

0. 

0.a3II9*1E 

04 

97.167 

97.1*7 

1.000000 

1 

A. 115 

0.23**  715F 

OA 

-0.651*0 74F 

C  3 

0.24 /AO*iE 

04 

3. A. 729 

172.3*5 

0.57270* 

2 

R.23C 

0 .3)62  3*8? 

03 

•0. 1 19963)2 

OA 

0.12514106 

04 

286.  >39 

9). 513 

0.2*4611 

J 

12.39* 

0.II91C25E 

0. 

-0« 12947221 

OA 

0. 14037.J2 

04 

316.943 

74.23* 

0.A406I) 

A 

16.4*1 

•0  •  144  (.4  74? 

03 

-0.I4942.6E 

04 

C. 1) J.212E 

09 

*64. .37 

52.39  7 

0. 348**3 

S 

20.576 

-0.17202.2r 

03 

-0.44102.22 

03 

C.1JUJ/4? 

0. 

*43. .29 

Al .90) 

0.2342)7 

* 

24.691 

-0.1*1793)1 

0. 

-0.7*1)1032 

C3 

0.  /6l**d*t 

03 

*64.0*3 

33. .40 

0.1  76)04 

7 

*8. *07 

0,lk*)327E 

04 

-0. 7736*1*? 

Cl 

0.2017)6*? 

04 

J3/.A5I 

92.131 

0.96/0)3 

( 

32.922 

-0  .  204  3  3.*? 

01 

-0.941.733k 

C2 

0.44213)16 

02 

*68.3  20 

29.364 

0.0*296/ 

9 

3/.L3  7 

-0 . 1410  787E 

03 

0.ISIIU2E 

Cl 

0.2417*7)? 

03 

127.7*9 

12.777 

0.0  5576) 

10 

Al. 152 

HARMONIC  COMPONENTS 

OF  FLIGHT 

TEST  DATA 

CASE  35  V- 

122. 

5  KTS  n-  : 

L.55  g 

•uoe  HAI*  AT  STA  270 

HAMJNIC  7N/LVSIS  MODEL  6M-S6A  SHIP  100? 

r  aos 

CTA  AOS  PIT  SOO. 

>0  TA  20 

A  J 

HJ 

CJ 

PHI  Jt 

PSIJC 

CJ/CJNAA 

4 

PkEOOENCV 

U.iHSUjf 

(A 

0.1364293* 

0* 

0.1 4  *4  f«*F. 

LA 

0.44004496 

04 

33.4*1 

S3. 3*1 

1.000000 

1 

4.113 

0.l2o9  92»* 

04 

-0.144433)6 

Ci 

c.  1474371s 

04 

i>i. Hi 

174.447 

0.33248a 

2 

a.2)C 

0. SO**  1306 

UJ 

-0.  1 342  7»JF 

C4 

0.  144S1  74? 

04 

440. nil 

Y4.A40 

0.397933 

1 

12. 344 

o.isicaiie 

04 

-0. 90493 J 16 

Oi 

0. 1 7u49* J? 

04 

444.442 

44.400 

0.7  44004 

4 

14.461 

0.24109446 

02 

-0. 1 204233? 

CA 

C. 14349  fie 

04 

471.147 

34.224 

0. S014I 7 

3 

20.376 

-0.4/49419: 

03 

-J.B93o2.Cr 

04 

G.9J/4Ji9? 

04 

444.7  40 

42.144 

0. 3SJ759 

A 

24. (.91 

0.4944C*9£ 

02 

-0. 1030346 

CA 

C.lJJbJ.o* 

04 

4/4.44* 

44.474 

0.4)4000 

7 

4U.407 

0 .i*9oCouE 

04 

-0.  ICSl/iM* 

04 

0. 199644 J6 

04 

34  4.204 

41.044 

0.4 iloaO 

a 

32.922 

0  .10*394*' 

Oi 

•J. J. Ju3CSc 

Ci 

0.  J.lilAlS 

04 

414.414 

14.0S7 

0.144204 

Y 

37. Ci? 

-0.413  2234* 

Oi 

0.27731  0/E 

C4 

0.  33J0017E 

Ui 

U/.S  45 

12.7S4 

0.143841 

10 

41.142 

•LADE  CIIORO  AT  STA 

It) 

HARMONIC  ANALYSIS  NC7'rL  AH-S6A 

SHIP 

1004  T  AOS 

CTA  AOS  ALT 

400.0 

TA  17 

A  J 

PJ 

CJ 

phi  jc 

PSIJC 

CJ/CJHAX 

J 

FREQUENCY 

<i.l9*4»J*C 

06 

0 .4*79  371E 

04 

d.22C/8»9t 

C3 

0.317409/6 

OS 

23.4*0 

43.4*0 

1.000000 

1 

4.113 

0.9.li*54tF 

04 

0.337264IE 

C4 

C.  10)03221: 

03 

19.702 

9.431 

0.193)42 

2 

a.oic 

-0.1Slt60*c 

03 

•0.4  144446? 

CA 

0. 140J61.E 

OS 

197.294 

63.7*4 

0.307032 

3 

14.344 

0  .1391901* 

04 

-0.l4tiiu2t 

CA 

0.41**6326 

04 

339.14* 

84.747 

0.08043) 

4 

lb. 461 

0 .2449  ?obc 

04 

0.1933489* 

C4 

0.  it*.  19  74? 

04 

34.1*1 

6  .412 

0.0*63*4 

3 

20.374 

o .11*2332* 

u4 

•O.h/VH  71 

C) 

C.tlfMJaU 

04 

340. 39H 

44.433 

0.044774 

* 

44.691 

-0.1004  7496 

04 

0.1*44)4iE 

C4 

0. 19291 JJE 

04 

121.34a 

17.3*1 

0.037284 

7 

28. 10  7 

0  .23*6  7SoF 

03 

-0.2C2l8«,t* 

01 

0.  31  l«Ol)S 

03 

3l«.*IS 

39.942 

0 .0  o*0* 1 

a 

32.922 

0 .076(296 

J. 

0.1731446E 

Cm 

O.404/u04e 

04 

34. 3  74 

*.4ki> 

0.0  3975* 

9 

37.147 

0 .2474 134F 

Oi 

o.2Soi»m 

Ci 

0.4124321c 

Oi 

43.441 

4.344 

0.007979 

10 

41.134 

•LADE  CHORD  A 

T  STA 

2SS 

HARMONIC  ANALYSIS  NllPcL  6M-3AA 

SHIP  1009  T  AOS 

CTA  AOS  PLT 

SOO.O 

TA  22 

AJ 

4J 

CJ 

PHI  JC 

PSIJC 

CJ/CJN4X 

J 

FREQUENCY 

-0.470.  13.1 

cs 

0.71471S3E 

04 

0. 3223*7)7 

C4 

0.  741401112 

04 

24.30S 

24.303 

1.000000 

1 

A. US 

0 .3)3*4777 

04 

-0.11)4838? 

Ci 

0.11144412 

04 

33*. 043 

179.022 

0.4464S0 

i 

S.23C 

•0 .310041 l€ 

C4 

-0.  11C0J4  71 

C4 

0. 13040)12 

0* 

402.73) 

67.344 

0.429267 

) 

14.3A4 

0 .47)1 Sa)F 

C) 

0.147739)1 

04 

0iiUt4)Jc 

03 

1.7*9 

0.447 

0.0*0447 

4 

lc.461 

0 .947*2131 

0) 

0. 214637  7E 

03 

C. i J4 

04 

12.143 

2.449 

0.130492 

3 

40.376 

o .707*3011 

01 

-0.  425694  ?f 

C4 

0.  70rt4G<m 

*3 

334.174 

39.696 

0.090*24 

* 

24.691 

—0 .471034.7 

02 

0.  U340‘  l!- 

03 

0*  iow  j  i4'l2 

03 

94.242 

l).4u? 

'I.04uT96 

7 

28.407 

0.3141(431 

C2 

•u.  79**0471 

Ci 

C.  4  JCiXJc 

03 

273.6*4 

34.410 

0.104177 

8 

32.922 

0.2  47  WOCE 

04 

0.15343941 

C4 

0* 

04 

33.174 

3.646 

0.3*4941 

9 

37.C37 

—0  .9246*096 

02 

0.2)147*66 

03 

0« 4* <46 fue 

03 

111.778 

11.17* 

0.0  3144* 

10 

41.132 

SIAN*  TORSION 

AT 

STA  1)1. S 

HARMON  1C  ANALYSIS 

HUOfcl  AH-S*A 

SHIP  1009  T  «03 

CTA  403  PIT 

300.0 

TA  6A 

AJ 

•J 

CJ 

PhI  JC 

PSIJC 

CJSCJM4X 

J 

FREQUENCY 

•0 .1022  Hof 

0) 

0  .284201  If 

04 

0.363732CE 

CA 

0.  A63I495E 

04 

32.152 

32.152 

1.0*0000 

1 

4.115 

0 .60736438 

03 

0.4C?*914E 

0) 

0.  7315247c 

03 

33.870 

16.935 

0.1379)2 

2 

6.2JC 

0 .19343338 

C3 

-0.1456533* 

CA 

0.  14*92976 

04 

477.33* 

92.519 

0. 317213 

3 

12.34* 

-0.13*  1990c 

Ca 

0. 794360IE 

C) 

0.  15787)1: 

OA 

IA9.622 

37.40* 

0.340439 

4 

16.4*1 

0 .33J9497E 

03 

0.1572035* 

OA 

0. 133)4406 

OA 

77.625 

13.523 

0.33*413 

S 

20.376 

0  .1 124  JOoE 

04 

0. 3330 94 )E 

Ci 

0.1444413: 

OA 

25.341 

4.230 

0.264**4 

* 

44.691 

0 • 1**9531* 

03 

-0.  1 J33324F 

CA 

0.1341  7)4? 

OA 

277.137 

39.591 

0.290105 

T 

44.607 

0.777*3. IE 

03 

-0.1 7*392  >E 

CA 

0.  1  74  7  >•  7: 

OA 

4A3. 7*7 

3*. 721 

0.41*343 

8 

34.922 

-0.142  7424E 

02 

0.1***3846 

C4 

0.41*34306 

04 

131.237 

14.382 

0.004*75 

9 

37.037 

Q.1333241E 

Ci 

0.22440136 

02 

0. 1 33360  IS 

0) 

9.448 

0.945 

0.029224 

10 

41.132 

234 

HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  36  V«  173  KTS  n*  .99  g 

HADE  FEATHER  ANGLE 

FOOfl  AM- 56  A  SHF  100?  T  365  C?A  IT*  FIT  4)1,0  TA  J| 


»J  AJ  CJ 

9.«24*?*1*  0| 

0 .JSTI^frr  0|  -J,)77*OA|C  Cl  0.548017AF  01 

-0.I922SC65  oc  -0.0)44)11*  CO  0.3064443C  90 

•0.A71  14066-02  •9ift4|W2t-CI  0. 7494*561 -01 

-0. 5507*057 -01  -0.0623236F-C  .  0.I  039861F  00 

0.5H60*5»-Jl  -0.  I  It  7436C-UI  l!.i  3I4E42E-0I 

-0.".’  »)«eOI -0?  .M*I8(HF-J|  32  7**675-01 

-O.I7*4*5«-01  0.  112  79635-C1  0.  3  4  79|  0*5-01 

-J.26,-'*‘’6.)! -i>?  0.2  >1**0*08-01  0.207  3  72CF-OI 

-0.?J4<)t77l -01  -I).  0405642F-02  0.222*  7CFF-01 

-0. 1*902**1  -07  ).(N**;7)r-CI  U.207)*C*t -07 


SHAFT  MOMENT 

MAFMCMC  A9AIVSI4  Wlfl  AH- 56*  IMF  1005  I  36* 


FHIJC  FSIJC  CJ/CJFAX  2  FNEOUINCT 

31*.  *7*  31*. *7*  1. 000000  1  *.1)2 

231.1*3  115.371  0.053*1*  2  A. 2b* 

263.307  (7.76*  0.01367*  )  12.3*7 

23A.JI2  3*. 30*  0.0! AA7S  *  16.52* 

3*7.063  6*. 573  0.0096*0  3  20.661 

106.361  17.727  0.005*75  6  26.7*3 

U9.0A1  17.012  0.0063)1  7  2fl.*26 

97.505  1 7. 1 A  0  0.00)766  A  33.05A 

707.20*  22.660  0.00*060  *  37.190 

167.  760  16.276  0.000)78  10  *1.322 


17*  FIT  6)0.0  TF  3* 


*J  AJ  CJ 

-0.7*71 1  72*  0* 

-0.2I6*CI*»  0*  0. HA* 2 1 06*  05  0. A 8*6 7SCF  0* 

-0.2*513011  J*  -O.I**)5)7E  03  0.245A322E  0* 

0.*771 7-.7F  0*  -J.1FI0339F  C5  0.10727C2C  03 

-O.I061*5*’F  C*  0.  I  7000* IF  C*  0.  160)717*  0* 

0.6)71*57)  0*  0. 87125)96  C*  0.10**13*6  03 

0.'*|70**r  03  -  J  •  3 1 1 089*8  CO  9.5A16C33F  03 

-0.25847C.ir  9*  -J.733I177L  C*  U.3***i>)|F  0* 

-0.7*91*1/1  01  0.77*2*61*  0)  0.10.931)36  0* 

-0.I6MA?)*  0*  9.10*9792*  0*  0.I9723C6F  0* 

0.7*0*671''  0?  -0.  3485039?  Cl  0.*0‘iU39t  03 


FIXfA  '«jr  FLA»  AT  OTA  10 

67.31  «si*  "07EI  1M- 56*  SHF  10C9  7  365 


FMIJC  FSIJC  CJ/CJFAX  j  FFEOUFNCV 

91.400  91.4  0  0  1.000  0  00  l  4.132 

114.300  92.150  0.027763  2  0.266 

2*4.762  96.921  0.211491  3  12.397 

131. 55A  32.80*  0.010111  *  16.524 

37.  7*6  10.54*  0.117**1  3  20.661 

15*. 469  59.995  0.006*6*  6  24.79) 

77?. 171  31.7)2  0.034356  7  2A.926 

133.721  16.715  0.012255  8  33.058 

140.0*0  16.4*9  0.022)87  9  37.190 

200.533  28.03)  0.00*57e  10  *1.322 


17*  E IT  6)0.0  TF  1 


*3 

-J,  )*7  **i)  7F  J5 
0  .  77  *  0  7  79*  0* 
'.)•  19**7  7t  9*  J* 
.1.1)56*6*?  l* 
•0.1*03*11)  3* 
J.70l5j'.»f  J* 
0.77 70  1*)F  U) 
-0  •*  )  I  191  It  )) 
J.I*6)iH«*  ii* 
-0.7*591 1 1*  0) 

•  j.ijm*),1:  c? 


9J 

0.71*  701  6F  05 
-0.I593630E  C5 
-J.* 1)4677*  C* 
-0. 8  75 l?62r  0) 
-0.27651  71*  C) 
0. 3209* 1 7*  C) 
-J.I36?65)r  Ci 
-9.4676167*  0) 
0.1269903*  C) 
). 1271379c  C) 


FIXED  MUO  CHOGD  AT  STA  II 
M»Ai)*||  8NMVSIS  woiU  Ad-566 


CJ 

FMIJC 

FSIJC 

CJ/CJFAX 

*1 

MfOUtNCV 

0.20I65HF 

05 

70.77) 

70.72) 

I.OCOOOO 

| 

9*  1  V 

0.16U5212F 

J5 

275. 1A? 

117,591 

0.692824 

2 

9,264 

(  .4*11  7*1F 

0* 

208.0*4 

46.015 

0.  190*10 

J 

1?. J9; 

t’.l6*56C*f 

0* 

211.910 

52.977 

0.071*57 

4 

16.529 

0.203*1)7? 

0* 

332. 1H7 

70.437 

0.087797 

* 

20 m 661 

f  .79C0674* 

0) 

23.9*2 

3.990 

0.03*1)5 

6 

24, 79) 

C.50C17.20F 

0) 

195.869 

27.90 1 

0.021587 

T 

29,926 

0.1  569)43* 

0* 

1)8. 795 

*2.0*9 

0.07,773* 

6 

3  3  •  0  *j  A 

C.2 7t3fC*f 

03 

152.679 

16.96* 

0.0119*2 

9 

)7,190 

0.1  31  5255? 

0) 

104.M08 

10.481 

0.005677 

10 

41.3 22 

10C9  T  )6S 

CTF  176  FIT 

6)1.0 

TA  J 

AJ 

rt.09*OJ«|«'  1)5 
0.109**7  1*  0* 
J.6?2I»?6 l*  0* 
-0. *793)497  94 
- 0.8)9? 729)  0) 
0.19516277  J* 
0.16607974  )* 
0.II94647C  j* 
0.  732J41JI  J) 
-0.519. ‘*7  |F  9) 
0.36VU876  0) 


*J 

9.11)3*24*  Cb 
0.4*161 95*  C* 
-9.9696969*  C* 
•1.  3  I  lu*  1 1 F  0* 
J.l,0«*»7F  C* 
O.*?16?104  02 
0.1771(63*  Ci 
-3  11H454C  ».* 

-0.2C36O994  C) 
D.312**b3E  C) 


CJ 

FMIJC 

0.1  1  13*73* 

C6 

09.492 

0.  76*302 3? 

0* 

35.470 

C.l  304C24* 

05 

227.  791 

0.3237FCC* 

0* 

106.126 

0.1661414* 

0* 

50.001 

C.16M  1)71 

0* 

1.461 

0.1  1191 32? 

0* 

4.116 

O.I4|‘2C5F 

0* 

302.100 

0.55872  l)f 

0) 

201 .59  9 

U.t  290421? 

0) 

54.5*0 

235 


FSIJC 

CJ/CJFAX 

89.492 

l.  000000 

17.2)5 

0.067**6 

75.9)1 

0.115*88 

26.5)1 

0.020565 

10.160 

0.01*600 

0.266 

0.01*657 

1.302 

0.009873 

37.763 

0.012*06 

22.400 

0.00*929 

5.455 

0.005550 

J  FAEOOFNCT 

6.1)2 
0.26* 
12.397 
16.529 

70.7.61 

24.79) 
20.976 
33.050 
3  F. 190 
*1.322 


10 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  36  V-  173  KTS  n-  .99  g 

•OOt  FIAR  AT  ITA  17k 

MARR^Mf  ANALYSIS  W'Oll  AH-56*  SHR  100«  1  IAS  CTA  174  FIT  4)1.0  TR  SO 


AJ 

OJ 

CJ 

' 

RHIJC 

>S1JC 

CJ/CJRAX 

J 

78I0U7NCV 

0.«6JJ5T?f 

0) 

0.1170  )  747 

04 

■0. 40105501 

C4 

0.42)1(147 

04 

310.04) 

>10.04) 

1.000000 

1 

4.1)2 

■0.141 47  n? 

04 

0.17575787 

C4 

0.42170)4 

04 

1 14.941 

5R.444 

0.604447 

2 

6.264 

o.iAR^ior 

04 

0.1 1512121 

C4 

C.t  66TC617 

04 

36.061 

12.614 

0.)S6  346 

) 

12.  )97 

-0.172(4417 

3) 

-0.504260)7 

C) 

0.51 A9  7)41 

0) 

254.124 

64.011 

0.094065 

4 

16.529 

*2)41127 

02~ 

3  •  454)2*71 

01 

~  C.5C607177 

0) 

*79.144 

19.67) 

0.096603 

20.661 

-0.1?4F06«7 

OJ 

0.  777)94  7* 

0) 

0.  )4  74(3124 

01 

101.294 

16.040 

0.075676 

6 

24.79) 

-0. 44|)7»t 

0) 

-0.24444444 

0) 

C.7CUAC44F 

0) 

201.440 

26.604 

0.1)3775 

7 

26.926 

0.79250127 

0) 

-J.SC6I02IF 

0 

0.940)1*11 

3) 

127.4)7 

40.9)0 

0.179495 

6 

D.056 

-0.90549777 

OF 

0.3505640E 

CJ 

0.1427544* 

0) 

105. 32  7 

11.703 

0.065427 

9 

17.190 

•0.2044194F 

0) 

0 • 4C902 504 

02 

0.2 1551 7C4 

0) 

166.  m 

16.634 

0.0411)9 

10 

41.322 

BLAOC  CHORD  AT  STA  174 

NA«o(lNir  ASH  VS  15  Nona  AH- 54*  SHR  10C4  7  )*J  CTA  174  FIT  4)1.0  TR  42 


AJ 

AJ 

CJ 

RHIJC 

RSIJC 

CJ/CJRAX 

J 

FAIOUf NCV 

3.211)040)7 

05 

-J.27l57a4r 

04 

0.266AI24F 

05 

0.26*37177 

05 

45.646 

45.656 

1.000000 

1 

4.1)2 

0.3175761* 

34 

3. 1640006* 

04 

0.)  5  71 7957 

04 

27.116 

U.658 

0.151)15 

2 

6.264 

-0. 3560474? 

04 

-3.34460141 

04 

C. 49561677 

04 

224.061 

74.644 

0.164*90 

1 

12.197 

0.2*»3|«Mf 

04 

-0.70267171 

01 

0.2965*1*7 

04 

146.166 

66.447 

0.111)61 

4 

16.524 

-3.1*760  7  711 

04 

-0. 1 1)436 J* 

C) 

0.1 97005(7 

04 

1*3.106 

36  .66  1 

0.0T349C 

5 

20.661 

0. 56411407 

0) 

-3.6)04771) 

0 

0.694o2llF 

31 

312.624 

42.1)7 

0.0)2067 

6 

24.791 

-0.26054 

0) 

0.29094707 

C) 

0,4  04206 1C 

01 

111.462 

19.1)7 

0.0140TB 

7 

28.926 

-0.91414(47 

0) 

-0.44112)27 

C2 

0.9. 1577457 

01 

1*7.627 

22.65 T 

0. 0)4669 

* 

11.05b 

0.52444  11F 

0) 

-3.55491107 

C) 

C.  76621027 

31 

11). 606 

34.745 

0.028562 

9 

17.190 

0.617ft44ir 

02 

0.14526611 

(1) 

0.140746** 

0) 

74.65  4 

7.466 

0.01)065 

10 

41 • 322 

RLADC  TORSION 

AT 

sta  m.s 

HM»5Mf  ASH  VS  15 

900*1.  Ah-564 

IMF  1009  7  165 

C7R  174  FIT 

4)6.0 

TR  21 

AJ 

6J 

C  J 

rhi  jr 

'RSIJC 

CJ/CJRAX 

J  " 

F8  70UENCV 

3.11)17  171 

04 

3.22  72  7?uF 

04 

J. 2247)447 

C4 

0.12052477 

04 

44.606 

44.606 

1.000000 

1 

4.1)2 

-  J.  l69**66*r 

04 

J. 1667)491 

C4 

0.2)009467 

04 

1)4.590 

67.775 

0.74)765 

2 

6.264 

-0.4b«*784* 

01 

-0.40162177 

07 

0.47061267 

0) 

1*4.470 

61.660 

0.14(517 

) 

12.397 

-0.2748(471 

0) 

-3.  1267114? 

02  * 

0.2 102 1411 

0) 

16). 157 

45.789 

0.071869 

4 

16.929 

0.671 1  -nr 

r>r 

3 . 75440297 

Cl 

C. 40741  7)1 

0) 

16.296 

3.257 

0.26)111 

5 

70.661 

3.7)1  7129? 

0) 

-3.2971649? 

Cl 

0.164175CF 

0) 

306  •  98  l 

91.4*0 

0.115250 

6 

24.  79) 

-3.5172r.t8f 

jj 

-0.54549011 

C2 

C. 5157  751? 

0) 

166.144 

26.599 

0. 160660 

7 

28.976 

0.4  IM  r  Ml 

3) 

-0.211  10401 

(1 

0.4 )39e)(f 

0) 

146.681 

4  3 .36  C 

0.  790  4)C 

6 

D.056 

-3.7308165* 

31 

-0.  IC8 55171 

02 

0.201114(7 

0) 

18). 094 

20.344 

0.067  786 

9 

37.190 

-0.4177427? 

32 

-0.4C46285? 

07 

*1. 1  CO)  CC  7? 

0) 

244.4)7 

24.444 

0.0)1)12 

10 

41.322 

236 


I 


HARMONIC  COMPONENTS  OF 
CASE  57  V-  173  KTS 


HOt  F'ATHCft  AN0lt 

M*»»9MC  IMLVSIS  AM-56A  SUP  1009  1  Ml  CT* 


FLIGHT  TEST  DATA 


n-  1.24  g 


202  FIT  431.0 


AJ 

AJ 

CJ 

FMIJC 

FSIJC 

CJ/CJFAX 

J 

MCQUCNCV 

o.'*4*cmr  oi 

0.i«'480t.7  01 

-0. 19493217  Cl 

C. 554*85 77  01 

315.042 

314.042 

1 .000000 

1 

4«  1 32 

-O.J»*347l*  JC 

-J. 19454)07  CO 

C. 3295561*  00 

214.241 

107.621 

0.05*700 

2 

8*  ZtK 

-0.66701797-01 

-J.6C06F497-C1 

C.H55 I72L7-0 1 

222.494 

74.190 

0.016941 

3 

12. 39? 

-0.  to  7441  Jr -01 

-0.7122214F-CI 

0.112245*7  00 

214. 1A3 

54.046 

0.020004 

4 

16*929 

0.J2662J.7-J1 

-  )• 1  1456257-Cl 

0.34612047-01 

140.671 

60.134 

0.006143 

% 

20*661 

-0. 10717711-01 

0.464601  IC-02 

0.  1  44)  5C  37-0 1 

130.065 

23.011 

0.0*12  703 

6 

24*793 

-0.ISItil30f-Jt 

0. IC17063F-OI 

0.1 4*2  3727-01 

145.500 

20.716 

0.003279 

T 

2H*9?6 

0.30304441-02 

-J.J8926607-02 

0.44131437-02 

307.401 

30.4*0 

0.000003 

• 

33*098 

0.2?  JHOSF-OJ 

.1.671  14611-02 

0.6601CI  77-02 

70.164 

7.747 

0.001 101 

9 

3?* 190 

0.22946077-02 

-0.66492157-02 

0.7C775C77-02 

2*0.410 

20.042 

0.001266 

10 

41 • 322 

SHAFT  NOMINT 

NARHIO.IC  ANAL  VS  14 

401CL  AM-56* 

1717  1004  t  IAS 

CTO  202 

FIT  430.0 

T*  36 

*j 

OJ 

rj 

FMIJC 

FSIJC 

CJ/CJFAI 

J 

FMOUfNCV 

-0.411 73457 

34 

-0.5701907* 

J5 

0.41921*17 

05 

0. 1  0*5  5177 

0* 

122. ITC 

122.170 

1.000  000 

1 

4.132 

-0. J0S*t55l 

04 

-0.1011727* 

04 

0.32101*17 

06 

191.253 

49.126 

0.029746 

2 

*.264 

-0.4T902U7 

04 

-0.24826217 

C5 

C.232C4I2E 

05 

259.074 

•6.360 

0.232*32 

3 

12.397 

— 0.944)'1*4* 

0? 

0.569JTC67 

Cl 

0.1  I45577C 

04 

150.147 

37.549 

0.010553 

4 

16.524 

0. 77J75?u7 

04 

0.04S7219* 

04 

C.4C5CSC16 

04 

37.211 

7.456 

0.003420 

5 

20.661 

-3.114J2J4* 

03 

-0.21170127 

C3 

C.4C9JCJC7 

03 

214. *1* 

35.(03 

0.003765 

6 

24.791 

-0.350124J* 

04 

-3.9  79  2  1  7  *7 

Cl 

C. 37H4I4* 

04 

145.204 

27.(86 

0.034305 

7 

>0.426 

0.35240417 

C3 

-0. 1914777* 

C3 

U.4011C157 

04 

111.42C 

41.427 

0.001695 

■ 

13.050 

-0.22064C47 

01 

0.44314657 

03 

C. 46(622*7 

03 

103.170 

11.461 

O.OC0920 

9 

37.190 

0 . 51  4  J  4*4  F 

03 

0.26416307 

C2 

0.71 50  3* It 

03 

2.440 

0.294 

0.004T41 

10 

41.322 

FI  sen  'Rll  FLA  A  AT  STA  IS 

HOANflNIC  ANALYSIS 

.40471  AM-560 

SHF  10C4  T  365 

CTO  202 

FIT  638.0 

TA  1 

*J 

AJ 

CJ 

-0.271*1561 

C5 

-0.77016177 

34 

0.2272761* 

04 

0.2 J4971C7 

06 

3.751 Idlvr 

34 

-J. 141  62  74* 

05 

0.103)5647 

09 

0. 104*357* 

01 

-3.5)01*557 

C4 

C.S3(2  7757 

04 

-0. 15544757 

04 

-3.15277667 

C4 

C. 21011)1* 

04 

0.17641*5* 

C4 

-3.36155647 

0) 

C.  1 001  5357 

04 

0.67567217 

01 

0.3  740544  F 

C) 

C.  749)6747 

pi 

-0.57074547 

C  3 

-3.6*06534* 

C2 

0.57493477 

0) 

O.«MCO0J4'’ 

41 

-J.  742404.17 

CJ 

0.1760 7*27 

04 

-0. 10G4C147 

33 

3.62405777 

C2 

0.1514561* 

0) 

-0. 71046  Ilf 

02 

0.  16750  747 

CJ 

O.I620252F 

OJ 

FI  ltd  IIUI  CHORD  AT  STA  U 

MA»Mn».|C  ANALYSIS  NfUlCI  AM-46*  JMF  10C9  »  3*5 


FMIJC 

FSIJC 

CJ/CJFAX 

J 

FAEOUFHCY 

100.720 

10(.T20 

I.OCOOOO 

1 

4.112 

277.174 

130.9)1 

0.74407* 

*.264 

271.116 

90.372 

0.274114 

1 

12.397 

224.411 

56.10 J 

0.090975 

4 

16.529 

140.422 

49.6*4 

0.07507) 

5 

20.661 

25.67) 

4.27C 

0.031227 

6 

24.  791 

1(6. *79 

26.697 

0.023949 

7 

2*. 926 

321.042 

40.110 

0.05251* 

• 

J3.050 

160.054 

17.(7) 

0.0079*0 

9 

37.190 

112.974 

11.2  V  7 

0.007505 

10 

41.322 

CTO  202  FIT  431.0  Tt  S 


OJ" 

~  ■** 

OJ 

-  1i  — 

— 

*  - FmiJC 

FSIJC 

CJ/CJFAX  ~ 

... 

78C0U7NCV 

0.51IU49ir 

05 

o.uiTiur 

05 

0. 10744907 

06 

C. 10020167 

06 

(1.69* 

•3.69* 

1.000000 

1 

4.1)2 

0.40  447247 

04 

J.  5*4  76161 

07 

0.4  0545  777 

04 

0.690 

0.345 

0.044*69 

2 

1.764 

-0.12*67947 

04 

-0.1142166* 

C5 

0.I0)0  712» 

05 

276.0*1 

75.627 

0. 1659)3 

3 

12.397 

*1. 1527)7)1 

04 

0. 18*67007 

C4 

0.2477515* 

04 

120.991 

32.74* 

0.02743* 

A 

14.529 

0.46*0715*  03 

"3. 1 1670441 

C4 

0.14*11157 

04 

67.44  7 

13.4*9 

0.01360* 

5 

20.661 

0.41 14«02* 

01 

-0. 16390)67 

C4 

O.I*7«4C?7 

9* 

299.1)2 

49.055 

0.017)41 

4 

24.  79) 

-0.3)4 17)47 

03 

-0.(9050007 

0) 

0.9511 1757 

01 

249.411 

15.6)1 

O.OJ8790 

7 

28.926 

-Q. *04 74417 

0) 

-0.0  1)9)407 

C) 

0.12147217 

04 

223.307 

27.91) 

O.OII237 

( 

3). 05* 

-0.200578)7 

03 

-0.7410656F 

C) 

C. 121545(7 

01 

231. )2J 

25.703 

0.002572 

9 

37.190 

0.70774497 

03 

3.44)15507 

Cl 

0.4*961107 

01 

64.(9) 

6.4*9 

0.004525 

10 

41. )22 

23T 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  37  V-  173  KTS  n-  1.24  g 

BLADE  HAP  AT  ITA  IU 


4U')*t  AM- 566 

SUP  1004  t  364 

Ct*  202  FIT 

438.0 

IN  SO 

AJ 

4J 

CJ 

»h|  jr. 

FSIJC 

CJ/CJP4X 

J 

F6FQUFNCT 

34 

0.  it  47«;l4f 

J4 

-1. 44143467 

C4 

0.M241C5E 

04 

306.460  306.460 

1.000000 

1 

4.112 

-.».l*7it  *1." 

.14 

0.441  1754f 

C4 

0.47  97  11.  8F 

04 

104.646 

44.828 

0.766 160 

2 

6.264 

J.H5F  513* 

J4 

0. 1 l l 35446 

£4 

0.21664788 

04 

10.421 

10.309 

0.353779 

3 

12.397 

-  J.  « 

0  1 

-J.JJ19I76E 

C) 

C.439I27CF 

03 

217.862 

54.466 

0.083964 

4 

16.529 

- 1.5145  7*u* 

U? 

0.444  7908* 

C) 

U.5J645C4F 

03 

95.694 

14.140 

Q.087C7 J 

5 

20.661 

-3.174744?* 

03 

3.44293807 

01 

0.484U64CF 

03 

111.205 

18.534 

0.079  360 

6 

24.793 

-  J.»'l  J4441* 

Hi 

J.J9’HJ7tf 

01 

c.moicm 

04 

166.984 

24.141 

0.166765 

7 

24.976 

3.U  Wf** 

J] 

-9. 411.84577 

Cl 

0.852?  314F 

03 

260.888 

35.111 

0.139160 

8 

33.058 

-U.50»5O42l 

07 

J.I49JMI6 

01 

C.l  7349C4r 

01 

120.768 

11.414 

0.028174 

4 

17.190 

-o.iussna 

0) 

9.47611477 

C2 

C.3C92CC7F 

03 

171.142 

17.114 

0.050489 

10 

41.322 

ILAOE  CIIOUD  AT  STA 

178 

hm«omc  analysis 

»0.3U  A  *4-464 

SHF  1009  1  364 

CT6  202  FIT 

438.0 

T6  42 

4  J 

•3J 

CJ 

*H|  JC 

FSIJC 

CJ/CJI*«K 

J 

F6  EQOFUCT 

0.269541.1* 

05 

0.f0|4«62f 

01 

0.2679146? 

05 

0.2A304I6F 

05 

88.754 

•1.254 

1.000000 

1 

4.132 

0.3170  721F 

04 

-0.1643962* 

03 

0.31 756C6F 

04 

356.662 

178.331 

0.120726 

2 

8.264 

-J.546371p7 

J4 

•0.300  7474C 

04 

U.6242144F 

04 

204.825 

64.608 

0.237306 

3 

17.347 

0.3147494* 

04 

-0.4704258* 

C3 

0.JIT75CC* 

04 

351.486 

87.872 

0.120796 

4 

16.529 

-0.16  1  Jf>ul 

04 

-0.  i  76 1787* 

01 

0.16  71  7C7C 

04 

142.98  7 

38.547 

0.063624 

5 

20.661 

0.4947385* 

33 

-0.2431153* 

C7 

0.4446668* 

03 

157.112 

54.519 

0.016813 

b 

24.793 

-0.6'.-’*7HF 

0  3 

0.31911 74* 

Cl 

C.778649C* 

0) 

144.056 

22.008 

0.024468 

7 

28.926 

0.16541F1F 

03 

-0.3227648* 

Cl 

0.1764243F 

03 

301.241 

37.7,55 

0.014330 

• 

33.058 

0.1141  4141 

01 

-0.3C64U141 

Cl 

0.3344 785F 

03 

293.644 

32.62  7 

0.012716 

9 

17.190 

-J.  1140653* 

03 

0. 2465935E 

CJ 

0.2716866* 

03 

114.824 

11.462 

0.010324 

10 

41.322 

BLADE  Tonston 

AT 

STA  m.s 

HA»“CNIC  AM14SIS 

’•OOfl  MJ-56A 

SHI*  1004  7  3*5 

CT4  202  *LT 

411.0 

T6  21 

Aj 

6J 

CJ 

FMIJC 

FSIJC 

C  J/CJPAX 

J 

FMQUFNCT 

0.4TS«.«0'I7 

01 

J.  253  *4  Jit 

04 

0.23.317J7F 

04 

0.34C0(4Ft 

04 

43.176 

43.176 

1.000000 

1 

4.132 

-0.2041C«SF 

04 

0.1712078* 

C4 

0.2664C74F 

04 

140.010 

70.005 

0.769342 

2 

6.264 

-0.  J2  56J54* 

03 

J. 1 13751 5F 

Cl 

0.32563 156 

CJ 

179.800 

59.433 

0.093551 

3 

12.397 

-J. 163416  7* 

03 

-0.7712451* 

CJ 

0.2  76664F* 

03 

233.796 

56.444 

0.079482 

4 

16.524 

0.  71254? IF 

03' 

'(!.  J77746JF 

03 

C.f  07514t* 

0) 

27.928 

5.586 

0.231701 

5 

20.661 

0.  J’6i!M.<i| 

01 

-0.  3  38  8?46f 

Cl 

0.4  716145* 

,°7 

314.073 

52.346 

0.135466 

6 

24.  791 

-O.F406660F 

-0.3646741E 

02 

0.6616421* 

03 

163.067 

26.152 

0.195826 

T 

26.926 

0.  7H5c.83'l* 

>3 

-J.3534641E 

UJ 

0.861  7  J6Hfc 

03 

115.748 

41.966 

0.247965 

8 

33.058 

-0. 1585449F 

03 

- J. 3400766E 

02 

0.1 7  332C4F 

03 

193.318 

21.535 

0.046970 

9 

37.190 

0.278  7|4S* 

02 

-0.64*4104* 

C7 

0.70«-56J1F 

02 

291.124 

29.313 

0.070J85 

10 

41.322 

A 


9 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  38  V-  172  KTS  n-  1.56  g 

vune  F'ATiieft  anqic 


HMNr.filC  44( 61  VS  IS 

H03EI  AH- 566 

SHF  1004  t  1*9 

CTA  217  Fit 

410.0 

t«  11 

"CO 

FHtiC 

FSIJC 

~  C  J/CJFA* 

"  J 

FF  EOUFKCY 

0.9T67144F  01 

MtllllM  01 

-0.4411918*  01 

0. *3514*27  01 

113.471 

311.471 

1.000000 

1 

4.1*7 

-o.m**i*i*  oc 

-0.3230556*  CO 

0.4493IC8C  00 

27S.4IS 

112.701 

0.070*74 

2 

8.111 

-0.102*10*1  JO 

0.282  R69IF-02 

0. 1 0204521  00 

171.424 

99.475 

0.01*175 

1 

12.500 

-o.4oi6»«u-i)i 

•0.420  21  65F-01 

0.100442*1  00 

244.424 

*1.407 

0.01574* 

4 

14.4*7 

J.5.'OI9S*.f -02 

-0.  M6 40  741-01 

C.  7 18442 11-01 

274.424 

54.42* 

0.011107 

5 

20.831 

3.2904599f-oi 

0. 16J 4614C-CI 

0.331923CF-01 

2R.91C 

4.81* 

0. 005220 

6 

25.000 

o. 361*757* -oi 

-  J.2C4  I256E-CI 

0.41  7?  1 744  —  0  1 

110.04* 

47.150 

0.0065*2 

T 

29.167 

-0.1316IAOC-0I 

0.1T6  7AT4C-C/ 

0.1  1700051-0  l 

177.150 

21.544 

0.002019 

8 

33.111 

0.97925*27-32 

-0.7*1531 J7-C2 

0.  1  2405151-0 1 

122.124 

35.792 

O.OC1951 

4 

17.500 

-•I.?l«»fr020r-J2 

-  1  •  7  ?5  7069C  -02 

0.1  10H514*-01 

22*. 144 

22.015 

0.001741 

10 

41.667 

SHAFT  rOMEMT 

HU1i<V|(  **.*IY5|S 

AH- 5*  A 

51  IF  1009  f  1*9 

ft*  217  Fit 

438.0 

IF  11 

no 

cj 

FMI  JC 

FSIJC 

CJ/CiPAX 

J 

FREQUENCY 

•0. I028F43F 

04 

-0.74517MF 

05 

•J. 97/50257 

C5 

0.12ITSUE 

06 

110.761 

130.761 

1.000000 

1 

4.167 

-0.2544?7of 

04 

-3.2475611* 

04 

0.J550C49* 

04 

224.219 

112.109 

0.0/9149 

2 

8.111 

-0.U5707CF 

05 

•0.171 412  IF 

cs 

0.195446*1 

05 

249.910 

83.310 

0.124691 

3 

12.500 

Q.6JA J906F 

31 

0.1 1492  40F 

C4 

0.144724FF 

04 

72.410 

18.108 

0.011965 

4 

16.667 

0.  W8H4  JOt 

J4 

0 .606/99  7F 

04 

0.6  IF  » Pfllf 

04 

62.989 

12.598 

0.055692 

5 

Z0.H1J 

•0.24351667 

0» 

-0.272*4621 

01 

0.27402127 

Cl 

264.691 

46.115 

0.002250 

6 

25.000 

-3.42104167 

04 

-0.  1 150512F 

04 

0.4  5631  RFC 

04 

202.574 

24.919 

0.017441 

7 

29.167 

-J.  ?«  66664* 

02 

->)  •  46*01 81 F 

Cl 

(J.470i/6*E 

01 

240.614 

12.577 

0.000862 

8 

11.111 

-0.54627427 

01 

0. **896957 

Cl 

0.K6J6I56* 

Cl 

129.215 

14.159 

0.007091 

9 

37.500 

0.32«1S747 

01 

-  I.1371M4E 

Cl 

0.  3  546  It  77 

03 

117.178 

13.71* 

O.OC257R 

10 

41.667 

FIXED  HUS  FIAF  AT 

STA  11 

H»F4ilMf  ANALYSIS 

.<OOFl  AH-54A 

SHF  10C4  1  1*5 

CTA  217  Fit  411.0 

TA  1 

AJ 

4J 

CJ 

FHI  JC 

FSIJC 

CJ/CJP*X 

J 

FREQUENCY 

-0. 711.35.8V 

04 

-3. 1 164  1'I4F 

J? 

J. 214*6  347 

05 

0.2579  7C17 

05 

121.514 

121.519 

1.000000 

1 

4.167 

3.16186*2* 

04 

-3.21414407 

C5 

0.218658C7 

05 

274.292 

117.144 

0.848777 

2 

8.111 

-0.?4764*lr 

04 

•0.57526257 

04 

0.6  267C2  3F 

04 

24*. 709 

42.216 

0.247741 

1 

12.400 

—0 .164/4141 

04 

-3.1 1091  447 

C4 

0.2 JCllCtf 

C4 

214.675 

53.664 

0.089200 

4 

16.667 

-3.1166442* 

12 

-0.157/0207 

C4 

0.1  6  7/Cl  37 

04 

264.574 

51.915 

0.060940 

5 

70.811 

0.1ITFI 797 

03 

-0.5(o01907 

0) 

0.54774517 

01 

2*1.161 

46.895 

0.071171 

6 

25.000 

-3. 7*89441* 

01 

3.25196457 

Cl 

C.8761  I77F 

03 

167.145 

21.115 

0.03*160 

7 

79.167 

0.31*144;)* 

01 

-1.47)40817 

Cl 

0.5  JSS'CIF 

01 

105. 64C 

18.205 

0.020916 

8 

11.331 

-0.10/8*617 

01 

-0.121  70617 

03 

0.165SCCC7 

01 

224,685 

25.521 

0.006162 

9 

17.600 

0.701  76617 

01 

-0. 16912  697 

LI 

0. 3*544  757 

01 

110.711 

11.071 

o.on*io 

10 

61.667 

FIX*!)  HUB  CMOftO  AT 

STA  It 

t«A*»)»|r  an  u  vs  is 

*41(1  At*-  566 

SH1*  1009  t  365 

CT»  217  FIT 

418.0 

TF  1 

*J 

•J 

rj 

Ft'l  JC 

FSIJC 

CJ/CJF** 

J 

FREQUENCY 

0.4F12O0J* 

)4 

0.)40.’,><\»* 

05 

0. *616/ 067 

05 

0.9 1 7C511F 

05 

68.219 

69.219 

1.000000 

1 

4.167 

0.H626767 

05 

0.  14642497 

C4 

6.184/8417 

05 

5.941 

2.971 

0.206)96 

2 

8.111 

— 0.17844 F/C 

05 

-J. 1 7*2164* 

05 

0.225/C647 

C5 

211.905 

77.302 

0.245666 

1 

12.500 

0.840  72*6* 

97 

0.241F44*;r 

04 

0.70662117 

04 

74.456 

19.714 

0.011125 

6 

16.667 

0. 177124*7 

04 

— J./75J34/7 

01 

0. 1 71723C* 

04 

152.224 

70.445 

0.018961 

5 

20.811 

0.5*644467 

1? 

-0.1 '.6  86  157 

C4 

0.1 96*11917 

04 

271.593 

46.265 

0.021676 

6 

25.000 

-0.10*7118* 

01 

0.1045472* 

04 

0. 1 061 1CC7 

04 

95.717 

11.676 

0.011461 

7 

29.167 

-0.1*077  J*F 

J! 

0,4  1041997 

01 

fa.  1015  79  J) 

04 

110.  181 

11.798 

0.011294 

8 

11.111 

0.594  76CI7 

02 

0.9174861* 

Cl 

0.0 1 94 1 C67 

01 

5*. 291 

9.688 

0.010026 

9 

37.500 

-0.7I74.V4* 

0) 

-0.14174617 

01 

0.3436  1*11 

01 

204.18  1 

20.418 

0.091746 

10 

41.667 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  38  V-  172  KTS  n-  1.56  g 


II AM  HAP  AT  $TA  IT* 

HARMONIC  ANALYSIS  MO.IEL  4H-56A  SHI  10C9  T  1*9  CTI  tlT  TIT  *11.0  T*  90 


'  AJ  " 

*j 

CJ 

' 

RMIJC 

>SIJt 

CJ/CJRAX 

J 

FREQUENCY 

0.1MRIU9E 

04 

0.4J)79n5f 

04 

-0.941S7T1F 

04 

O.TC54102* 

04 

106.021 

106.92) 

1.000  000 

1 

4.1*7 

•0.20)1771? 

04 

0.5152090? 

04 

0.61*4  75H? 

04 

104.146 

54.571 

0.176116 

2 

*.1)1 

0. 1750050* 

04 

0.12062  09? 

04 

0.2 125465? 

04 

14.576 

11.525 

0.10121* 

) 

12.500 

-0.5IJIM5? 

01 

“0. 26241  *9? 

Cl 

0.576)32*« 

01 

207. OB* 

51 .771 

0.061*96 

4 

16.6*7 

*  -n.AAi .vm^bs  '  T.simATF 

Cl 

0.7753 155? 

01 

HR.  560 

"  27.712  * 

0.109905 

5 

20.6)1 

-o.*i rsfctrt 

01 

}. 1705196? 

Cl 

0.640TS  1  7F 

01 

164.511 

27.42) 

0.090*27 

« 

25.000 

-0.5557703? 

J! 

0. 2*64016* 

Cl 

O.L  296197? 

oa 

151.42a 

21.704 

0.0692*5 

7 

29.167 

“O.IT241  75? 

02 

-0.  15*7279? 

Cl 

0.1*'<I(I«E 

01 

246. IRT 

11.27) 

0.02*2)2 

8 

)).») 

“0.1 7*44  70? 

01 

0. 21418*6* 

01 

0.2  776K2? 

01 

124.456 

14.114 

0.0)915* 

9 

17.500 

-O.I«454F<,? 

01 

0.4J2.1T1TF 

02 

0.2  151 112* 

01 

154.617 

15.464 

0.0)0521 

10 

41.667 

ILAOC  CHORD  AT  STA  IT* 

HARMONIC  ANALYSIS  ROUES  4H-56*  STIR  100*  T  1*9  CTR  2tT  FIT  *10.0  TR  *2 


AJ 

RJ 

CJ 

RNIJC 

RSIJC 

CJ/CJMRI 

J 

RREQIIFNCT 

0.244749J* 

OS 

0.44601201 

J4 

0.7I16621F 

04 

0.21611C6r 

05 

7*. 100 

76.100 

1.000  000 

1 

6.147 

0.77124477 

J4 

-0.11171*15 

C4 

C.77''27?IE 

06 

151.792 

175.996 

0.1602)5 

2 

*.3)1 

0. *4154707 

04 

“0.4742**75 

04 

C.*4?9C54? 

06 

206.910 

66.9)7 

0.435905 

1 

12.500 

0. 41*77147 

04 

0.619  71 14F 

01 

0.4212*44? 

C4 

*.419 

2.105 

0. 19566 J 

4 

16.667 

0.2496174* 

04 

J.4H4  IJ45* 

Cl 

0.77426*7? 

04 

161.190 

12.21* 

0.12679) 

5 

20. 9)1 

0.4095469? 

0) 

0.4115557? 

Cl 

0.591125CE 

0) 

45.149 

7.511 

0.026975 

6 

25.000 

0.IISH6JE 

01 

-0.2140449? 

C4 

.C.7I41?  47? 

04 

2*4.916 

16.1)1 

0.099096 

7 

29.167 

O.lfclC'S"'** 

04 

-0. 7*071  44? 

C4 

0.  J  17 14  ISf 

C4 

299.9*7 

17.J7J 

0. 15)444 

9 

11.1)1 

0.4767174? 

01 

0.2*94949? 

Cl 

C. 557744?? 

01 

11.269 

3.474 

0.025795 

9 

17.500 

0.1*414491 

0) 

0. 12* lul 6? 

C4 

0.1  13  7175? 

04 

106.69) 

10.669 

0.061927 

10 

41.667 

*IA"C  TORS  I OH  AT  STA  111.9 

HARMONIC  analysis  MOOCl  AM-564  SHR  IOC*  T  1*9  CTR  2IT  FIT  411.0  TR  21 


4  J 

9J 

CJ 

FMI  JC 

RSIJC 

C J/CJRAF 

J 

RREQIIFNC7 

0.6*44774? 

01 

0.797 7C«4r 

U4 

0.  1720967? 

C4 

0.41*6070? 

04 

47.25) 

47.253 

1.000000 

1 

4.1*7 

0.14*91075 

04 

0.256  56  )  0? 

04 

U.  10*1447? 

04 

121.155 

61.571 

0.704  1  59 

2 

9.  ill 

0.7419!*  741 

J) 

).  15)4741? 

C2 

0.74451*  JE 

0) 

1.110 

2.770 

0.055T5E 

1 

12.500 

0. -.5(0613? 

0) 

-0.6629*74? 

OS 

0.*CA0C*2F 

0) 

2)5.141 

5*. 9)5 

0.1*1767 

4 

16.667 

0.99*  |  7401 

02 

0 . 219 1106? 

CJ 

0.24C4I14C 

0) 

65.79C 

11.159 

0.054  6  29 

5 

20.9  31 

0. *476579* 

02 

-0.5*44959? 

C) 

C. 5507144? 

0) 

261.7)5 

41.62) 

0.1)4691 

6 

25.000 

0.37046  73* 

01 

0.4CJ49S7? 

C  3 

0.44774*1? 

0) 

1)2.557 

19.9)7 

0.174*90 

T 

29.167 

0.4774*17? 

01 

-0.6)00465? 

C  2 

0.4H67CI? 

0) 

152.4*1 

44.060 

0.109*09 

* 

11.1)1 

0.1 76* Ut  56 

0) 

-0.1 2394  1 9? 

03 

0.  1  635 1 2H? 

01 

110.691 

34.521 

0.017290 

9 

17.500 

0.4479977* 

0? 

-J. I4Q9664? 

0) 

0.1  479155? 

0) 

217.6)0 

29.761 

0.0)3724 

10 

41.667 

240 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  39  V-  154  KTS  n-  1.36  g 

81**7  MATHCft  A10LC 

HAINAN  1C  ANALYSIS  P007L  AM-56A  SKIP  1009  7  40*  CIA  2*7  FLI  *01.0  tA  )1 


AJ 

60 

CO 

PHI  JC 

PSIOC 

CJ/CONAX 

0.401704  71  01 
0. 13243721  01 

-0.22170577  .01 

0.44246447  111 

324. fit 

324.411 

1.000000 

-0.IC6J424C  00 

-0.14760*41  CO 

0.1*201117  00 

214.264 

117.144 

0.041114 

*0.442 1 TO  77-01 

0.4*142767-02 

0.44646007-01 

171. SI7 

S7.146 

0.0101 02 

0.41061697-02 

-O.2414S37E-0I 

0. 2*704047-0 1 

276.134 

64.5*3 

0.006714 

-0.4**43)J  L-02 

0. 14242427-til 

0.14422147-01 

101.314 

20.264 

0.007*42 

0.1 1220*97-01 

0.64614617-02 

0.  112172*7-01 

11.647 

S.1I6 

0.002467 

-0.444  3 6* *7 -92 

-0.13710137-01 

0.14*44677-01 

2*0.124 

15.712 

0.C01100 

0.12644O-.E-UI 

3.4*074037-02 

0.1*4104*7-01 

126.440 

40.611 

0.001463 

-0.1294**27-01 

‘  *46!4E-C2 

0.1. 0401*7-01 

166.414 

20.766 

0.  00244  7 

C.526647CC-U2 

<446 127-Cl 

0.1*76*0*7-01 

61.466 

6.147 

0.004467 

J 


JO 


SHAFT  MOMENT 

NAFNONIC  ANALYSIS  P0D7L  AH- *4 A 


SKIP  1004  T  401  CTA  247  FLI  SOS.O  TA  S4 


. . AJ 

'  * 

6  J 

* 

CJ 

’  ~  PMIJC  * 

PSIJt 

CJ/CJM4X 

-0.367IC447 

04 

•0.62063417 

0* 

0.10164117 

C6 

0.11429107 

04 

121.362 

121.362 

1.000000 

-0.1266*617 

04 

-0.24612  71C 

64 

0.29S461SE 

06 

244.144 

122.062 

0.024764 

-0.43221167 

04 

-0.41431661 

C4 

0.10244*47 

0* 

24*. 174 

(1.725 

0.0(6297 

-0. 76131*07 

01 

0.61621647 

01 _ 

0.114200(7 

04 

124.44) 

32.416 

0.009999 

0.734*4647 

04 

"  '0.24064667 

0. 61201*47 

04 

21.670 

4.1)4 

"  0.066171  ~ 

0.443411*7 

02 

0.16676147 

01 

0.1414*407 

03 

74.  704 

12.769 

0.001426 

-0.1C2412CC 

04 

-0.22170447 

C4 

C. 11*19707 

04 

216.200 

30.6(6 

0.011469 

-0.1171*767 

04 

0.61*11  717 

01 

0.14*01*07 

04 

15*. 267 

19.411 

0.016146 

0.21**36*7 

02 

-0.1*6*6107 

04 

0.1*660017 

04 

270.(62 

30.0*6 

0.011126 

0.21666017 

01 

-0.6*621*17 

01 

0.9142*467 

01 

263.709 

26.171 

0.007664 

PITCH  LINK  TENSION 

HAAMONIC  ANALYSIS  NOOIL  AH-56A 

SNIP  1004  7  400 

CTA  247  FLI 

*03.0 

TA  II 

AJ 

-  -  - 

6J 

— 

CJ 

— 

Phi  jc 

"PSIJt" 

CJ/CJHAX . 

-0. 30421*67 

01 

-0.2146C747 

01 

-0.11770417 

01 

0.24711727 

0) 

206.14) 

204.141 

0.(60442 

0.14/314*7 

01 

-0.21464767 

01 

0.11044*17 

0) 

309.460 

1*4.730 

1.000000 

•0.12412217 

02 

-0.12764077 

02 

0.1*217067 

02 

246.304 

(2.(3* 

0.111496 

•0.2C/12017 

02 

-0.64*21 7*C 

C. 67029177 

02 

2*6.219 

64.0*9 

0.260119 

-0.7614  7677 

'02  " 

0.96700667 

"0.76964147 

02' 

172.427 

34. *2*' 

0.247949 

-0.12444267 

02 

0.14174167 

02 

0.414*1**7 

02 

106.22* 

16.017 

0.  111*21 

-0.47647*17 

01 

-0.21694607 

C2 

0.224)1417 

02 

2*7.474 

36.762 

0.072257 

•0.17040317 

01 

-0.12190477 

01 

0.  J6422447 

01 

242.10* 

30.263 

0.011712 

•0.111644  77 

01 

-0.42690427 

CO 

0.11476697 

01 

200.961 

22.311 

0.0016*6 

0.14472417 

02 

0.11714117 

02 

0.2162*2)7 

02 

35.14) 

1.514 

0.076740 

FIXED  HUB  FLAP  AT  STA  II 

HAANONtC  ANALYSIS  POOCL  AM-SAA 


SNIP  1004  T  400  CTA  247  FLI  SOS.O  TA  | 


AJ 

•J 

CJ  ~ 

'  PHIJC  ~ 

"PSIJC 

CJ/CJNAX 

-0. 10J4A 297 

0* 

•0.T11CC947 

04 

0.2*1794*7 

«» 

0.2*214*07 

0* 

104.114 

106.119 

1.000000 

0.412*4107 

04 

-0.176(0047 

OS 

0.11**1927 

0* 

264.604 

142.402 

0.  70*147 

0.749472*7 

0) 

-0.46267*77 

0) 

C. 921602 77 

0) 

12V.  410 

109.977 

0.01*21) 

-0.21624677 

04 

-0.11020147 

04 

0.2*0927)7 

04 

207.220 

51.009 

0.0916(0 

0.21*40707 

02 

0.7404  )  507 

02 

0.T77I072E 

02 

72.126" 

14.46* 

0. 002964 

0.6*24*047 

0) 

-0.24)9*167 

0) 

0. *4*61417 

0) 

1)9. *44 

96. *91 

0.026*79 

_  -0.140(4927 

0) 

•0.291*1767 

01 

0.1404*027 

0) 

2)6.790 

11.627 

0.01)290 

0.50*7471 

0) 

-0.60*40097 

0) 

0.7(62*227 

03 

109.647 

10.706 

0.  029907 

-0.1**2(967 

0) 

-0.100)  2927 

Ci 

0.142(0407 

0) 

241.174 

24.797 

0.01)074 

0.16491)67 

0) 

-0.26410467 

02 

0.1*77*247 

0) 

140.226 

19.02) 

0.004)6) 

J 


li 


FREQUENCY 

4.11* 
A. 210 
12.146 

_ 16.461 

20. *76 
24.641 
26.607 
12.422 
17.017 
_  41.1*2 


FMCU7NCY 

4.11* 
6.210 
12.346 
16.461 
20.  5  76 
24.641 
26.607 
12.422 
17.017 
41.1*2 


F6I0U7NCY 

4.11* 
6.210 
12.346 
_  16.4*1 

20.576 
24.641 
21.607 
12.422 
17.017 
41.1*2 


Mieurncv 

4.  IIS 
6.230 
12.1'A 

_  14.461 

20.S74 
24.641 
26.607 
12.422 
17.037 
41.1*2 


2kl 


HARMONIC  COMPONENTS  OF 
CASE  39  V-  154  KTS 


FLIGHT  TEST  DATA 
n*  1.36  g 


fixer  mux  CHono  at  sta  xi 

MAX  MON  1C  ANALYSIS  AOOIl  AH-54A  SMIA  1009  T  406  CTA  2AT  All  901.0  TA  1 


AJ 

00 

CO 

AHlJC 

AilJC 

CJ/CJNAX 

2 

AAEOUENCY 

0.1(9721)6 

09 

0.4104(726 

04 

0. 1091 1 41 E 

04 

0. 101 1920E 

04 

•  7.(24 

•7.124 

1.000000 

1 

4.119 

3.7951(246 

04 

0.4(03(096 

04 

0. 1046491E 

09 

119.449 

49.714 

0.0947  29 

2 

0.210 

0.4(292(66 

04 

-0. 72535476 

04 

0.94631(76 

04 

22 4. 714 

79.971 

0.092042 

3 

12.344 

o.mituE 

04 

0.16999 17E 

01 

0. 12A9901E 

04 

14.4(9 

4. 147 

0.011922 

4 

14.444  • 

3.l459l)5t 

04 

-3.93<>)5(4E 

01 

0.1 5545926 

04 

119.117 

47.961 

0.014149 

9 

20.976 

0. 5525CC26 

01 

-0.  10404S3F 

04 

0. 117(4)16 

04 

297.999 

49.660 

0.010(92 

( 

24.691 

0.7(592)36 

02 

0.151(3536 

01 

0. Io02dl SE 

01 

77.430 

11.097 

0.031110 

T 

20. (37 

0. 1 97CI716 

04 

0.1970971)1 

01 

0. t( 1 (053E 

04 

11.(70 

1.714 

0.014999 

• 

12.922 

0.1  CSC  It  IE 

04 

-0.221(01(6 

01 

0. 1C7  J07AE 

04 

191.909 

21.121 

C.C09926 

9 

17.017 

0.7C1724IE 

02 

0.4406906C 

01 

0.4*410926 

01 

41.110 

l.lll 

0.C04I97 

10 

41.192 

SUOE  FLAP  AT  STA  110. f 

HAANONIC  ANALYSIS  XOOEL  AH-56A  SHA  10C9  T  90S  CTA  247  ALT  901.0  IX  14 


4  J 

(J 

CJ 

amijc 

ASIJC 

CJ/C3MAX 

3 

AAEOUENCY 

0.9 I4C 149E 

04 

0.44105(56 

04 

-0.12414211 

C4 

0. 9S0499  7E 

04 

121.212 

323.292 

l.COOOOO 

1 

4. US 

-C.  14(9(4  IE 

04 

0.474(1  HE 

04 

0.4979109E 

04 

107.174 

93.6(7 

0.903791 

2 

0.210 

3.157351(6 

01 

0.2(((994E 

01 

0. 349(6 16E 

03 

99.491 

K.S91 

0.043994 

3 

12.346 

0.  (S0(  7  7**E 

01 

-0.14133046 

01 

0.9C20K1E 

or 

390.946 

■7.746 

0. 143(96 

6 

16.461 

*0. 962(1(46 

01 

-0.4411242E 

02 

0.9669109E 

01 

106 . 9  1( 

37.106 

0.1029  1  3 

9 

20.976 

-3.226  6 19  IF 

01 

3.1941 1I4E 

01 

0. 420925(6 

01 

122.441 

20.440 

0.074390 

6 

24.691 

-0.7419(716 

01 

-0.20494206 

01 

0.2C91U966 

01 

267.(99 

S(.269 

0.017291 

7 

20.407 

0.2(4114(6 

01 

0.99(46777 

01 

0.2(412(47 

31 

2.169 

0.271 

3.04(316 

■ 

32.922 

0.199321 7E 

02 

-C.  I000479E 

01 

C.IC77222E 

01 

291.799 

12.418 

0.019966 

9 

37.017 

0.(40(0021 

02 

"  "-0. 1149140E 

01 

0. 15663067 

01 

302. 00( 

10.201 

0.02(616 

10  " 

41.192 

SLAOE  A LA A  AT  STA  20S 

HAAMCNIC  ANALYSIS  XCUEL  AM-9AA  SHA  10C4  T  401  CTA  247  FIT  901.0  TA  20 


AJ 

HJ 

CJ 

AH!  JC 

ASIJC 

CJ/CJNAX 

J 

AAEOUENCY 

-0. 724(9706 

04 

-3.2(172(96 

34 

3.53762  19E 

06 

0. 9(J96Q9E 

04 

119.0)0 

119.0)0 

1.000003 

1 

4.115 

0.94(49716 

33 

-0.210(1946 

04 

0. 2 192907E 

04 

293.(75 

166.9)7 

0.412172 

2 

0.210 

-O.2449240E 

04 

-0. 1 191 9)96 

C4 

0. 27209  7  IE 

04 

209.017 

((.146 

0.46(600 

3 

12.346 

3.414(71«E 

01 

0.346001E 

03 

0. 599711 36 

03 

JO. 51) 

9.62( 

0.095732 

16.461 

-0. 12024926 

32 

-0.2379021F 

03 

0.2)7(0696 

0) 

267.102 

91.420 

0.040961 

5 

20.576 

-3.99210176 

02 

0. 9062  35(7 

02 

0. 1C61149E 

31 

121.391 

20.225 

0.018270 

6 

24.691 

3. 796542(6 

02 

0.197(5416 

02 

0.  7  728162E 

02 

11. 7(6 

1.6(4 

0.011)12 

7 

24.607 

0.9713154E 

02 

0.221271)6 

03 

0.241  7319E 

03 

46.257 

(.2(2 

0.C41630 

• 

12.922 

0.9544420E 

32 

3.2001106 

02 

C.97719KE 

02 

11.429 

1.114 

0.016(32 

9 

17.037 

0. 1292C20E 

03 

-0.9599190E 

02 

C.160722CE 

03 

121.50) 

12.150 

0.C2  76(4 

_ SO 

41.152 

BLARE  FLAP  AT  STA  219 

HAANONIC  ANALVSIS  A  COIL  AH-14A  SHIP  1009  T  401  CTA  247  ALT  901.0  TA  4 


4  J 

(J 

CJ 

AMI  JC 

ASIJC 

CJ/CJNAX 

J 

AAEOUENCY 

0.21116917 

04 

0.4514514E 

03 

0.105I091E 

04 

0.1U990(E 

04 

102.056 

102.054 

1.000000 

1 

4.115 

0.1292(026 

33 

0.95359916 

C2 

0.14061606 

31 

23.1(4 

11.992 

0.049071 

2 

(.230 

0.200146 

04 

-0.9132)246 

03 

0.297971C6 

04 

197.(47 

45.949 

0.995064 

3 

12.344 

b.4)(«C((6 

01 

-0.2(4)2476 

03 

0.52119246 

01 

326.9)9 

(1.7)9 

0.167054 

4 

16.461 

3.33355116 

3J~ 

‘  -3.212)2176 

31 

3. It  79(326 

0) 

215.239 

4).04( 

0.11794  7 

5 

20.576 

0.291(42)6 

03 

0. 3525726C 

0) 

0.4)12(096 

01 

125. 5)( 

20.92) 

0. 1)(( 76 

4 

24.691 

0.2C4Ci(Ht 

03 

-0.3)7399(6 

CJ 

0.19431666 

01 

21(.(J9 

34.116 

0.126291 

7 

2(« (37 

0.2274)446 

03 

-0.1794  1  746 

03 

0.2(96(416 

03 

321.  731 

40.216 

0.092(50 

( 

32.922 

0.1(724(26 

02 

-0.13099(16 

C3 

0.1)2 12776 

07 

276.119 

30.904 

0.042414 

9 

37.037 

3.11929436 

03 

0. 1 1299117 

03 

0.16143346 

03 

139.578 

_ 1  J«?5f _ 

3.091742 

_ ia_ 

41.152 

24-2 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  39  V-  154  KTS  n-  1.36  g 

•LAOE  HAP  AT  STA  270 

HARMONIC  ANALYSIS  MODEL  AM-36A  SMIP  1009  T  40*  CIO  247  Pll  70). 0  TR  2* 


A  J 

OJ 

CJ 

PHI  OC 

FSI2C 

CJ/CJHAX 

2 

FREOUENCT 

0.22143 14E 

36 

0.1C721156 

04 

0.742(1 14E 

C) 

0. 1 304  1041 

04 

34.71* 

34.714 

0.310214 

1 

4.115 

0.91479A9E 

02 

0.9  7949C2E 

0) 

0.3I7I311E 

01 

(0.134 

40.14* 

0.22994* 

2 

R.210 

-0.241 101 JE 

04 

•0.(49  77  lit 

es 

0.2.561(56 

04 

199.413 

46.472 

1.000000 

3 

12.144 

-D.2425157L 

02 

•0.23906  LIE 

01 

0.21O1S77E 

03 

264.214 

66.031 

0. 101(51 

4 

16.461 

0.141774.6 

01 

-0.3 1020 14E 

03 

C. 1)820466 

03 

270.230 

34.030 

0.112291 

3 

20.576 

-U. 15672146 

01 

0.  1 1J2AS2E 

01 

0.19161(56 

03 

144.(63 

24.144 

Q. 074943 

4 

24.691 

-0.2131306c 

0) 

-0. 3)716406 

C3 

0.41121KE 

03 

213.123 

31.319 

0. 160(39 

7 

28.807 

0.22594026 

0) 

-0. 3356/1)6 

03 

0.4C46301E 

03 

301.944 

17.991 

0. 15(2(2 

t 

32.922 

0.(3641976 

02 

•0. 3((04C1E 

C3 

0. 144932 4E 

03 

2(2. 164 

11.332 

0.  1332  79 

9 

17,017 

-0.IC4  1260E 

02 

-0.167O369E 

Oi 

0. 1 4392S3E 

03 

_ 244. 174 _ 

24.417 

0.072730 

10 

41.152 

(LADE  CHORD  AT  STA  10) 

harmonic  ANALYSIS 

MODEL  AH- 34 A 

SHIP  1009  T  401 

CTR  247  FLT 

303.0 

TR  1? 

AJ 

"  BO 

CJ 

.  - 

phi  jc 

PSIJC 

CJ/CJNAX  " 

J 

FREQUENCY 

0.2C03122E 

34 

-0.443S68IE 

04 

0.3)8-  7986 

03 

0.3401070C 

03 

*4.713 

44.711 

1.  COOOOO 

1 

4.119 

-0.277I2C1E 

04 

u. 2299(1.6 

04 

0. 3605964E 

04 

140.194 

70.197 

0.046719 

2 

t.230 

-O.A91900JC 

04 

-0.33  7441E 

C4 

C. 7  0069306 

04 

207.2  74 

69.091 

0.144491 

3 

12.346 

0.2)190256 

04 

0.  .’0  75/51  E 

01 

0. 260570  IE 

04 

14.404 

3.692 

0.05192* 

4 

16.461 

J.148C5276 

01 

0.14203656 

03 

0.422615CE 

01 

19.6)8 

3.92* 

0.007(22 

3 

20.576 

0. 5C1 C206E 

03 

-0.7(994146 

Cl 

C.935  7529E 

01 

302.416 

30.403 

0.017119 

6 

24.691 

-0.4C1 0472c 

01 

-0.41453546 

Cl 

C. 7  43941EE 

03 

213. 739 

30.(20 

0. Cl  3769 

7 

28.(07 

-0.1C85155C 

04 

-0.12021636 

04 

0. 16194916 

04 

22  7  •  V2t 

2(.49l 

0.0299  74 

( 

32.922 

0.55455216 

03 

-0.  11979346 

C3 

C. 1C02I3CE 

04 

153.135 

39.217 

C.C18548 

9 

37.017 

0.2304C76E 

01 

0.25425146 

Cl 

0. 3564995E 

01 

45.414 

4.341 

0.000066 

10 

41.152 

(LAOE  CHORD  AT  STA  174 

HAP  MON  1C  ANALYSIS  MODEL  AM-54A  SUP  I0C4  T  40«  CTR  24T  FIT  SOS.O  TR  42 


AJ 

8  J 

0.I81463CE 

09 

-0.3487825c 

04 

0.27916J2E 

Cf 

-0. 89650266 

03 

0.90)995(6 

C3 

-0 .51602076 

04 

•0.124J352C 

04 

0. 1 64 164 16 

04 

0.21850446 

C) 

0.1485177c 

03 

~  0.73714046 

03 

-0.14047916 

03 

0.54668406 

02 

-0. 3961274L* 

03 

0.34563676 

0) 

-0.91056426 

01 

-0.97455J7C 

C3 

0.19)72546 

04 

0.29419436 

C) 

0.445C4966 

03 

-0.19816616 

0) 

CJ 

FMI  JC 

PSIJC 

0.2760379E 

09 

98.246 

98.246 

0.12734796 

04 

114.  776 

67.3(( 

0.5)078956 

04 

191.548 

64.516 

0. 165«5446 

04 

6.759 

1.690 

0.751967CE 

03 

78.603 

13.721 

0.  118  74(66 

03 

163.166 

27.194 

0.45641706 

0) 

1)5.840 

19.404 

0.13)374  76 

04 

226. 944 

28.368 

0.15651556 

04 

10.834 

1.204 

0.48/23556 

03 

135.977 

33.598 

CJ/CJM4X 

J 

FREQUENCY 

1.  COOOOO 

1 

4.115 

0.049802 

2 

(.230 

0.190905 

3 

12.34* 

0.  0667 7) 

4 

16.461 

0.C27045 

5 

20.576 

0.006789 

6 

24.691 

0.017854 

7 

28.607 

0.047970 

8 

32.922 

0.056294 

9 

37.0)7 

0.017525 

10 

41.152 

(LAOE  CIIORO  AT  STA  235 

HARMONIC  ANALYSIS  M006L  AM- 54 A  SHIP  1004  T  400  CTR  247  FLT  SOS.O  TR  22 


AJ 

HJ 

CJ 

FMI  JC 

PSIJC 

CJ/CJNAX 

J 

FR60UFNCY 

-0.21015146 

OS 

-0.10531(06 

04 

0. T727(l)£ 

04 

0. 7  799514E 

04 

97.779 

97.775 

1.000000 

1 

4.115 

-0. 1C05I60E 

04 

0.  1060868E 

04 

0. 1461920E 

04 

1)3.474 

46.7)8 

0.18  74  )7 

2 

(.210 

-0.1 1344  77E 

04 

•0.2109)591' 

03 

0.  H7J58IE 

04 

190.354 

43.451 

0.150669 

3 

12.344 

0.  IC82015E 

04 

-0.474)2436 

03 

J.  1 181432E 

04 

1)6. 329 

84.082 

0.151475 

4 

16.461 

-0.44056  ICE 

0) 

0.2  75)6506 

C) 

0.9193J816 

0) 

147.99) 

29.599 

0.066612 

9 

20.576 

-0. 7C83245E 

02 

0.  1  7(97896 

03 

0.1S2485IE 

03 

111.592 

18.599 

0.02467V 

6 

24.691 

-0.4575C74E 

02 

-0.12981666 

CJ 

0. 13765566 

03 

250.  570 

35.796 

0.017649 

7 

28. (07 

-0.55411766 

03 

“  J*  /ofii2S(iC 

01 

C.  9  7jtf  08)6 

0) 

212.292 

29.0)1 

0.  124470 

8 

32.922 

0.3645301E 

03 

-0.19284046 

03 

0.  412 155CE 

03 

332.121 

36.902 

0. 052874 

9 

37.0)7 

-0.949356)6 

02 

-0.709931)6 

C2 

0.647601 9E 

02 

2)2.257 

23.226 

0.011511 

_  io 

41.152 

243 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  39  V-  154  KTS  n*  1.36  g 

SLAP!  TORSION  AT  STA  1)1. S 

MAFNONIC  ANALYSIS  A  COIL  AH-94A  STIR  IOC*  T  400  CIR  147  Fit  901.0  TR  44 


42 

02 

C2 

ll.  011C  7 

I 

01 

0.21210 

1 

04 

0.2)  1*2771 

04 

0.34240400 

04 

•0.11242 

C 

04 

0. 10700241 

04 

C. 17020200 

04 

•0.12124 

e 

01 

-0.404041(1 

01 

0.91421)10 

01 

•0.11*47 

c 

01 

0.200*4041 

01 

0.177144)1  01 

'  0.91119 

f 

01 

0.20(04 C21 

01 

C. *27179*1  01 

0.24114 

i 

01 

-0.9744  *  241 

01 

0.42410400 

0) 

•0.11174 

t 

01 

-0.1041*4(1 

01 

0.14772410 

0) 

0.9)019 

l 

01 

0.170)2411 

02 

0.9)9)04(0 

0) 

0.21102 

I 

01 

-0.144*20)1 

02 

0.2)41)470 

0) 

0.11179 

I 

01 

—0. 1221**91 

Cl 

0.212)1410 

01 

'  RHIJC 

RSI  JC 

47.10* 

47,10* 

141.047 

70.124 

211.912 

77.171 

147.04) 

14.941 

11.017 

2.401 

2*2.*)) 

40.(2) 

1*7.417 

20.20) 

1.  790 

0.4?) 

191. 4C9 

19.040 

>24.117  .12.4(4 


CJ/CJNAX  J 

1.000000 
0.4*7022 
0.1)0474 
0.110144 
0.2704  2  7 
0. 1*21 49 
0.  1014*9 
0.1412 74 
0.040*09 
0.042019 


FRCQUINCV 

4.119 
0.210 
12.144 
_  14.441 
20.974 
24.4*1 
20.007 
12.922 
17.017 
_ 41.192 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  40  V-  152.5  KTS  n-  1.77  g 


H m  MAT'IEN  AWLE 

HARMONIC  ANALYSIS  HOOtL  AH- St  A  SHIR  DCS  f  4M  CTR  SOt  Fit  S03.0  TR  SI 


A  J 

*J 

CJ 

RHIJC 

RSI  JC 

CJ/CJMAX 

J 

FREQUENCY 

0.0260S11E  01 

0.4S244CCE  01 

-o.  i4soi m  oi 

0.4I2ST7SE  01 

114. SI4 

S19.SI4 

1.030000 

1 

4.1)2 

-0.S2OJU0E-O2 

-0.14I4799E  00 

O.I'.ISIRSE  00 

247.041 

131.911 

0.029114 

2 

0.204 

-0.72J6.ISE-01 

0.16S12S4E-01 

0.R1O43CSE-OI 

IS!. 21 1 

SI. 071 

0.010704 

1 

12.197 

-C.IC16743E  00 

-0.4 *04 OS IE *01 

0. 1 124  IS  IE  00 

205.111 

51.120 

0.021270 

4 

10.529 

•0.2I24(42E*01 

0.S102062E-C1 

0.SIS47R7E-01 

117.  734 

21.541 

0.012122 

5 

20.001 

O.I26)l«4i*01 

0. 1 1105 12C-C1 

0.1fi7R<i4(*01 

44.112 

7.710 

0. CQ1R0S 

0 

24.791 

3.112119*1*32 

-0.2S59943C-0I 

C.240971LE-02 

291.  Ill 

42.424 

0.000002 

T 

21.920 

0.6711599C04 

-0.2141429E-C2 

0.21441Soi-02 

271.444 

11.954 

C.  000445 

1 

11.051 

-O.127St?2E-02 

-0.1T241S2c-Cl 

C.llllSICE-Ol 

244.971 

29.441 

0.337741 

9 

17.190 

-p.*W4l4,'f-0i_ 

-0.11444E11-CI 

C. I.0C244I-0I 

214. 451 

21.465 

0. 001)11 

-10 

41.122 

SMART  ;*OHINT 

HARMONIC  ANALYSIS 

MODEL  AH-S4A  SHIR  IOOS  T  400 

CTR  SOt  RLI 

SOS.O 

TR  SO 

AO 

•J 

CJ 

RHIJC 

RSI  JC 

CJ/CJH6X 

j 

FREQUENCY 

-o. 17121211  04 

-0.1UE74CE  04 

0. 10I4122E  04 

0. ISS2700E  04 

117.101 

117. I0> 

1.000000 

1 

4.112 

-0.I77R490E  0* 

-O.ltlSISlE  04 

0.2944221C  04 

225. tSI 

112.125 

0.015974 

2 

1.204 

-0.I62SI4JE  OS 

-0.4SA10A3E  04 

0.  1741441*  OS 

201.107 

tT.729 

0. 111001 

1 

12.197 

-0.9192S14E  01 

0.211M420E  01 

0.SE742SSE  01 

164.010 

41.505 

0.  000077 

10.529 

o.iu;iiie  ot 

0. 104*4271  04 

0.224JJ65E  04 

29. 021 

5.004 

0.014009 

5 

20.001 

•C.llitCSCE  01 

-U.10724Q2E  01 

0.12447171  01 

241.574 

41.429 

0.002019 

0 

24.791 

-3.I27R26SE  04 

-0.4613000E  04 

C. 410)21  IE  04 

254.544 

It. 167 

0.010150 

7 

20.920 

-0.1 1444401  04 

-0.44S444SC  01 

0.1 240.441  04 

202.045 

25.250 

0.007790 

• 

11.050 

-0.2A4IA17E  01 

0.S4247J4E  01 

0.4240U7IE  01 

115.414 

12.140 

0.001911 

9 

17.190 

•0. S4l4J.it  01 

U.41J0410E  Cl 

O.OtlSlSlE  01 

142.411 

14.261 

0.004279 

10 

41.122 

HITCH  LINK  TINS I  ON 

HARMONIC  ANALYSIS  COO  EL  AH-S4A  SHIR  IOCS  I  40*  Cl*  >0*  FLT  SOS.O  I*  11 


AJ 

•J 

CJ 

FHIJC 

RltJC 

CJ/CJMAX 

J 

FREQUENCY 

•0.0115(711 

01 

-0. 1602SI JE 

01 

-U.  10  790  to  E 

01 

o.jmsosE 

01 

220.144 

220.144 

0. 731000 

1 

4.112 

0.2S1SA01E 

01 

-0.21J4S0SC 

01 

0. I299IRIE 

01 

119.004 

IS9.042 

1.000000 

2 

0.204 

•0. 1 1112S0E 

01 

0.9149  746C 

01 

C. 1 114945E 

01 

175.170 

SO. 459 

0.  344000 

1 

12.197 

_ -0.4175CI3E 

OI 

-0.  7791750E 

02 

_ 0.7I09921E 

02 

200.910 

_ 00.734 

0.21072) 

10.5/9 

•0.540(4771 

02 

-0.1474415E 

02 

0. IC0162SE 

01 

200.150 

40.010 

0. 105721 

5 

20.061 

0.2I51J19E 

02 

0.2002 740E 

C2 

C.144011RE 

02 

16.140 

0.140 

0.1042  71 

6 

24.791 

0.*S449l*t 

01 

0.2933267E 

02 

g. JC0S911E 

02 

77.424 

11.061 

0.091111 

7 

20.926 

0. 0921121c 

01 

0.291M44E 

02 

0. 1COIOR5E 

02 

76.949 

9.619 

0.092995 

■ 

11.050 

0.460I244E 

J1 

-O.9119004E 

Cl 

0.1C47429E 

02 

295.499 

12.011 

0.012961 

9 

17.193 

- J.14S45V0E 

00 

0.41) 72S2E 

0|_ 

112.490 

_ I*. J49 _ 

_ 0*  01 11 46  _ 

10 

41.122 

FIXED  HUS  RLAR  AT  OTA  10 

HARMONIC  ANALYSIS  HCQEl  AH- St  A  SHIR  IOCS  I  400  CTO  100  RLT  SOS.O  TR  1 


OJ 

*j 

- U 

RhIjc 

rjTjc 

cj/cjnai 

J 

FREQUENCY 

0.141(5211 

05 

0.2 I505CCE 

05 

0.245241JE 

0) 

0.12017001 

05 

111.247 

111.247 

I.COOOOO 

1 

0.1)2 

0.6 J02C74E 

04 

-D.1900J14C 

OS 

C.20SS790R 

05 

207.500 

14). TVS 

0.0194  70 

2 

0.204 

0.  I079)4J( 

04 

0.2I01045E 

C4 

0.21O1JIOE 

04 

117.104 

19.015 

0.072010 

1 

12.19? 

0.295  749/t 

04 

-0.2411 145E 

04 

0. JI2I194E 

04 

219. 41T 

S4.054 

0.117107 

4 

16.529 

0.21 14|I  It 

04 

—  6.4  790  711  ( 

0) 

0.2 101 11  IE 

04 

192.70* 

10.554 

0.06045* 

5 

20.061 

0. 1211140E 

01 

—0. 1 1 910241 

04 

0.I21I1I6E 

04 

254.  7*2 

42.404 

0.017705 

0 

24.795 

0.259170CE 

Oi 

-0. 1596070E 

01 

0.441410IC 

01 

105.797 

41.005 

0.011595 

7 

2*. 920 

3.0I0241JE 

31 

0.0917227E 

01 

0.I2J1I9OE 

04 

47.510 

5.941 

0.01730} 

0 

)).05( 

0. 2C4411.E 

01 

0.0210010E 

02 

0.21101601 

01 

1M.  101 

1*.  122 

0. 0C0550 

9 

17.190 

0.1997A71E 

02 

0.0921 5651 

02 

0.97742111 

02 

05. *01 

0.500 

0.002997 

10 

41.527 

245 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  40  V-  152.5  KTS  n-  1.77  g 

*IXED  * ftlX  Mono  AT  STA  II 

HAAMONIC  ANALYSIS  MOOIL  AH-MA  SHIA  1004  T  401  CIA  >04  ALT  >01.0  TA  ) 


AO 

”"*J 

"CO  1 

AHIJC 

ASIJC 

CJ/CJMAX 

’  j 

AAf QUINCY 

0.26***146 

09 

0.44I9C11E 

09 

O.OISTI C4I 

09 

0.4I21444E 

09 

41.149 

41.149 

1.000000 

1 

4.112 

-0.44061*96 

04 

0.422402)6 

04 

C.l  I2I224E 

09 

144.907 

73.29) 

0.  11144) 

2 

1.244 

-0.  *1111726 

04 

-0.10171146 

09 

0. 1 194220E 

0* 

241.749 

•1.299 

0. 114914 

1 

12.197 

0.  CU014E 

01 

0.S7274C7C 

01 

0.911 702AE 

01 

79.941 

14.419 

0.00*142 

14.929 

D.JIllCHI 

02 

-0. 14***216 

L4 

0. 14*40. IE 

04 

270.11* 

94.177 

0.014711 

9 

20.441  ' 

-0.2010*106 

01 

-0.1440/IIE 

04 

0.  It  7290  Ik 

04 

241.097 

41.149 

0.014491 

4 

24.791 

0.4IAI221E 

OJ 

-0.2*44  USE 

01 

C.  4*0 1 7  HE 

01 

121.441 

44.9*7 

O.0C4940 

7 

21.924 

0.42«)l*Sf 

01 

J.4*0j)»4E 

Cl 

0. 1 1*21 *0E 

04 

14.221 

4.921 

0.011411 

• 

11.0*4 

-0.4742**16 

01 

O.T402U4E 

02 

0.410  79  A  SC 

01 

170.940 

11.449 

0.004149 

9 

17.140 

IS 

01 

0.29*47104 

Cl 

o. 7*9«*jie 

01 

21.447 

2.149 

0. C04040 

10 

41.122 

■LADE  FLAP  AT  STA  130. S 

HAAMONIC  ANALYSIS  MCOfL  AH-MA  SHI  A  10C9  T  401  CIA  >04  All  901.0  TA  14 


AJ 

11 

Tj 

ahijw 

ASIJC 

CJ/CJMAX 

J 

AAiOUINCV 

0.1C41CI4E 

09 

0. *40471*6 

04 

-0.19*0)171 

04 

0.44*722)1 

04 

124.902 

124.902 

:. oooooo 

1 

4.1)2 

-0.  1A11197E 

04 

Q.4SI40C0C 

C4 

0. 44)0)1 )E 

04 

111.40) 

99.101 

0.  740004 

2 

1.244 

0.1 1**0446 

01 

-0.2491944E 

00 

0.1 3I4094E 

0) 

199.190 

119.94) 

C. 021)47 

1 

12.197 

0.1140910c 

04 

0.4  7949*1  A 

C) 

0. 1421709E 

04 

19.4*2 

4.920 

0.21944) 

4 

14.929 

O.U«4SO)c 

01 

-0.  17*b4C7k 

02 

0.1*921246 

01 

147.171 

49.419 

0.024014 

9 

20.441 

0.291C140E 

01 

0.99)2*t)C 

0) 

0. 4449*  79E 

01 

44.902 

11.190 

C. 099420 

* 

24.791 

0.27777C4E 

01 

0.271*1426 

C) 

C. 3kl4*4IE 

0) 

44.192 

4.342 

0.0*9411 

7 

21.924 

-0.210. lilt 

01 

0.99249 79E 

01 

0.42**4256 

01 

104.112 

11.491 

0.0944)4 

• 

11.0** 

0.104**2*4 

01 

-0.III1940E 

02 

C.U40244E 

0) 

120.292 

19.9*1 

0.0214)1 

9 

17.190 

0.4 )4*A22t 

02 

-0.1**474*4 

01 

0.4744  )4*E 

02 

1*1.124 

19.A12 

0.007)20 

10 

41.122 

•LAOE  ALAA  AT  STA  20S 

HAAMONIC  ANALYSIS  AOOCL  AH-MA  SHIA  I0C9  T  401  CIA  >04  ALT  103.0  TA  20 


AJ 

ij 

ci 

AHIJC 

ASIJC 

CJ/CJMAX 

J 

AAEOUENCV 

-C.9I01I71E 

04 

-0. 14736*06 

04 

0.4076324E 

04 

0.7240)1)1 

04 

121.114 

121.114 

1.000000 

1 

4.1)2 

0.94414704 

0) 

-0.1442 114E 

04 

0. 2 141A43E 

04 

294.044 

141.022 

0. 297799 

2 

4.244 

-0.1A*«**2E 

04 

-0. 14**9 2*E 

C) 

C. 111*9476 

04 

201 . 140 

49.491 

0.299799 

1 

12.397 

0.4290*4 JE 

0) 

0.447941*6 

C) 

C.9C00091E 

0) 

44.012 

11.901 

0.12)941 

4 

14.929 

0.4 144*4  IE 

01 

-0.  94024)76 

02 

0. 4. 742746 

0) 

147.017 

49.40) 

0.099*71 

9 

20.441 

0.240***16 

Oi 

0.*l4dl42E 

0) 

0.9701J21E 

0) 

4*. 0)0 

10.* 1* 

0.07**22 

4 

24.7V) 

0.4  746**26 

02 

0. 146*2 11E 

Cl 

0.  11149446 

0) 

12.629 

11.104 

0.0*1147 

7 

21.924 

-v. 14407**6 

0) 

0.  10IJ999E 

0) 

U.1IU4014E 

0) 

142.911 

1 7.049 

0.024*79 

* 

31.090 

-J.2CA467CE 

02 

0. 1 144*446 

02 

0.1179*4*6 

02 

12). lit 

11.721 

O.C092  00 

9 

17.190 

-0.14J1744E 

02 

0.  14*4)246 

02 

0.17279726 

02 

1*7.009 

19.701 

0.  009139 

10 

41.122 

HADE  ALAA  AT  STA  13* 

HAAMCNIC  ANALYSIS  AOOIL  AH-MA  SHIA  1004  T  400  CTA  104  ALT  S03.0  TA  4 


AJ 

•  J 

CJ 

AHIJC 

ASIJC 

CJ/CJMAX 

J 

AAEOUENCV 

0.124*12*6 

0) 

0. 7IA47I7E 

0) 

0.44194*26 

C4 

0.4)913996 

04 

99.94) 

99.94) 

1.000000 

1 

4.1)2 

0.19)14296 

0) 

-0.1)4401)6 

02 

0.  1 7440146 

0) 

3)1.410 

149.709 

0.0)1241 

2 

1.244 

0.7014)176 

04 

•C.9404914E 

C) 

0.222)2716 

04 

20*. 0)4 

41.349 

0.4177)3 

3 

12.397 

0.119*77*6 

04 

0.42122446 

0) 

0.1)4747*6 

04 

27.4*4 

4.14) 

0.29940* 

14.929 

0.411402*6 

Oi 

-0.42704146 

0) 

0.99)114*6 

0) 

111.94* 

42.719 

C. 1)0119 

9 

20.441 

0.14497916 

0) 

0.7249)196 

02 

0.17991446 

0) 

21.01 

>.972 

0.0)9449 

4 

24.74) 

0.49942796 

0) 

-0.9*79*116 

02 

0.44402016 

0) 

147.740 

49.4*0 

0.  10223) 

7 

2*. 924 

A. 29912496 

0) 

0.7*049176 

0) 

0.(2191*46 

0) 

71.197 

A. 912 

0.00229 

A 

33.09* 

0.74409906 

02 

•0.9174)196 

02 

0.94*1*4)6 

02 

121.700 

>9.744 

C.  02  01 00 

4 

17.190 

0. )t*922»e 

02 

0.MIO7C46 

02 

0.9)192406 

02 

70.701 

7.07C 

0.  0204  79 

_ 10  _ 

41.122  _ 

246 


HARMON  I C  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  40  V-  152.5  KTS  n-  1.77  s 

bloc  rlar  at  m  trt 

HARMONIC  MBITS!  S  HOIl  «*>MB  AMR  UN  T  AM  CM  10A  BIT  10). 0  TO  IA 


AJ 

BJ 

CJ 

ONI  JC 

RSI  JC 

■  PI  f  1 '  ■ 

J 

RREQUENCY 

O.ASIllfAt 

0* 

4.941244)9 

os 

0.21T2A1AI 

CA 

0.2SBTA9AC 

OA 

AS. ATS 

A9.A 

1.000000 

1 

A.IS2 

-0.20T04TIE 

OS 

O.IOIOUAB 

OA 

0.I0SI12TI 

OA 

101. SBA 

90. T 

O.ASIBOA 

2 

B.2AA 

-0.1AI2S93E 

OA 

•0.ABSIA21I 

OS 

0. 1BAASSK 

OA 

211. A29 

TO. A 

0.  TAISIA 

S 

12.  SAT 

0.4991494* 

0.I9SA129E 

OS 

0.9204 041*0) 

IT, TAt 

A.  A 

0.21001S 

A 

1A.S2A 

orn.ckiir 

1r 

-O.STTSBASEO) 

O.SIOSOAAC 

OS  319.91* 

AS.  1 

0. 21STOO 

9 

20.AAI 

O.B1947S2E 

02 

-0.2B13S81E 

cs 

0.24242S8E 

OS 

2BA.1A0 

AT.A 

0.122AAT 

A 

2A.TVS 

Q.MHItl 

OS 

-0.AS2I999E 

Cl 

0.72II7AAE 

OS 

SIB.  912 

AS.  i 

0. S0S2SI 

T 

20. A2A 

O.SSYOISAi 

OS 

0.A10276AE 

OS 

0.4773995E 

OS 

ST. 2TT 

A. A 

0.2BSAT2 

a 

SS.OSB 

o.MUtin 

OS 

•0.1ABS8S9E 

cs 

C.2780922E 

OS 

S22.T29 

SS.i 

O.llAAAi) 

0 

3T.1A0 

01 

0.I2A7TA0C 

OS 

0.  1  !20S1S| 

OS 

TS.TTS 

_ 7.1 

0*  0192 A! 

Al.  322 

•IADC  CHORD  AT  ITA  US 

harmonic  analysis  model  ah-saa  shir  too*  r  aoa  ctr  soa  bit  sos.o  tr  tr 


AJ 

BJ 

CJ 

BHIJC 

RSI  JC 

CJ/CJNAJI 

J 

RREQUENCY 

0.I9Q9229E  OA 
0. IS2S0IAC  09 

0.A99IBJ2C  CS 

O.ATAOAATE 

09 

TS. TBS 

TS.TBS 

I.COOOOO 

1 

A.1S2 

-0.SS9992AE  OA 

0.2TSA22TE  OA 

0.  ASA  T:IISC 

OA 

1A0.A0S 

T0.S02 

0. 09 IT OB 

2 

B.2AA 

“0. TSA STOAt  OA 

•0.A092B91C  OA 

0.  1C0910TI 

09 

217. SIS 

T2.ASB 

0.21202B 

J 

12. SAT 

_ OaIAASSAOIOa _ 0. 100«|C2f_OA_ 

_ £.282*09*1 

OA 

29.BTS 

9.219 

0.099ATA 

11.929  „ 

*0. 1AS2A22I  OS 

0.I2JOT12E  CA 

0. l.A  VAIE 

OA 

AT.SSA 

19.911 

0.0261  BA 

9 

20.661 

•O.A2292  7AE  OS 

-0.2T7AIS0E  CS 

0.  9CA4.B9E 

OS 

21S.02A 

S9.90A 

0.010T9T 

A 

2A.T9S 

_ O.A992C90E  OS 

_-3.lA99*tlt  OA 

0. IS20AA9E 

OA 

2RT.S2I 

AI.OAfr 

0.0S229A 

T 

2B.V2A 

0.1220UAE  OA 

-0.SAASAS1E  C2 

0.1221A0AE 

OA 

SS/.ASS 

AA.AH 

0.  029TAA 

a 

SS.OSB 

0.AAO2IBIE  OS 

-0.1909087*  OS 

0. TCA90SAE 

03 

SAT. TOO 

SB. ASS 

O.CIAAOA 

9 

37.190 

_ 9, AS/ 322*1  ps_ 

-Q.2299868E  OS 

C.ABSSSRIE 

OS 

SAA.TA1 

SA.ATA _ 

0. 020749 

10 

AI.S22 

■LAOt  CIIORO  AT  OTA  ITA 

HARMONIC  ANALYSIS  MOOIL  AH-MA  SMB  IOOA  T  *0B  CTR  SOA  BLf  S03.0  TR  A2 


AJ 

BJ 

CJ 

BMIJC 

RSI  JC 

CJ/CJMAX 

J 

RREQUENCY 

0. 199SAA9E 

09 

_ 0.2T9TITAE 

0* 

0.2A0TSSAE 

09 

0.2A2S2T1E 

09 

BS.AAT 

BS.AAT 

I.COOOOO 

1 

A. 132 

•0.  T IAA92SE 

91 

0. 1BT9AAIE 

OA 

0.2C02SSBE 

OA 

110.911 

as, ass 

0.0B2A29 

2 

B.2AA 

-0.AAA.SJ4f 

0, 

-0.SS92J1BE 

OA 

0.A130A09E 

OA 

219.AU 

71. BOA 

0.2329BA 

S 

12. SAT 

C.AACCTA9E 

JS 

0.2AST210E 

CS 

C.9909246E 

OS 

IA.2AA 

S.SAt 

0.  JA3BTA 

4 

16.929 

-0.BA9A9C1E  OS 

0.22AT2A9E 

OA 

0.2 A69AAEE 

OA 

in.soo 

22.260 

0. 101790 

9 

20.661 

-0.2)00471* 

03 

0. S9AJC29C 

C  J 

0.A24J191E 

OS 

111. A2A 

1B.9TI 

0.  029AA0 

* 

2A.7AS 

•0.S991BA9E 

OS 

-0.UA9AB9E 

OA 

0. 1AABS0TE 

OA 

2SA. ISA 

S3. ASS 

0.060992 

T 

29.426 

0.9CSSAACE 

OS 

-0. 1 37204JE 

CA 

O.lAbJSASt 

OA 

240.2*1 

SA.2A0 

0.  CAOSAB 

S 

SS.OSB 

0.1C2SSI1C 

OA 

-0.90BB934* 

02 

0. 1C2  TSAAE 

OA 

SSA.A2S 

SA. ASA 

0.0A2S9T 

9 

ST.1A0 

0. S897A24E 

OS 

J.A299U2E 

02 

0. 9BA0B79E 

OS 

6.090 

0.A09 

0.02ASI0 

10 

Al . 322 

fLADC  CHORD  AT  STA  SIS 

HARMONIC  ANALYSIS  BOUCl  AH-SAA  SHIR  LOOT  I  AOR  CTR  SOA  BLT  SOS.O  TR  22 


BJ 

- Vi 

~ Ej — 

CJ/CJMRX 

J 

RREQUENCY 

-0.2BAS2T7E 

09 

0.21A090BE 

OA 

O.SBOATIOE 

OA 

0. A ISABASE 

OA 

A9.T99 

A9.T99 

1.000000 

1 

A.IS2 

-O.AJYBBUF 

OS 

0.90S2A02E 

OS 

0. ABBSV1 IE 

OS 

til. 1ST 

AS. STB 

0.  IOBOSA 

2 

B.2AA 

-0. IAAA79BE 

OA 

-0. 10A0926E 

OA 

0. 19AB2S9E 

OA 

212.319 

TO. 77) 

0.S1A9B0 

) 

12.397 

3.99A9SS3E 

OS 

0. 2B2S0A| E 

02 

Q.99A932E! 

OS 

1. 623 

O.AOB 

0, 1611  ST 

A 

IB. 929 

-o.i saasaa! 

OS 

0.97A9A  IAE 

CS 

C.  9BA0S22E 

OS 

97. 993 

19.991 

0.199)79 

9 

20.6*1 

0.2B2ST1AE 

01 

0. 39749936 

cs 

0.  S9T9A9SE 

OS 

B9.972 

IA.929 

0.  09  78  99 

A 

2A.T9S 

-0.9A29CI9E 

OS 

-0.90729A2E 

OS 

0. TASOOUCE 

OS 

223. 09A 

Si. BAS 

0. I2009S 

7 

28.92A 

-0.SA16A76E 

02 

-0.I0BAT96E 

cs 

O.B  133A2QE 

OS 

26A.0A0 

SS.OOB 

0.1SIAAS 

a 

33. USB 

0.1B1S22AE 

OS 

-0. 9691 ASTE 

02 

0. 2C9A0B9E 

OS 

331. ATA 

36.896 

0.0SS201 

9 

37.140 

0.I070S2IC 

02 

0.B29AS71E 

02 

SB.  ATA 

9. BAB 

0.01  SA06 

10 

Al, 322 

247 


HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  40  V-  152.5  KTS  n-  1.77  g 

HAM  TOM  ION  AT  STA  IS}.  I 

NAANCNIC  ANALYSIS  MOIL  AM»4*A  4MO  SOM  T  400  CTA  SO*  III  >01.0  TA  44 


AJ 

IJ 

CO 

AHIJC 

MIJC 

CJ/CJNAX 

* 

AM  QUINCY 

0. 41111141  Oi 
0. 14424441  04 

0.S044211I 

04 

0.4174*171  04 

*7.122 

*7.122 

1.000000 

1 

4.112 

•0.1IS1I04C  04 

0. 1*444141 

04 

0.24142041  04 

124.470 

*4.4*4 

0.47*104 

2 

*.2*4 

0.447C41H  01 

•0.442*7121 

01 

0.*C*  4*411  01 

112.710 

104.217 

0.  141212 

1 

12.147 

-0.74*4142f  01 

-0. 1*744 1*( 

es 

0.01241741  01 

204.207 

_  41.442 

0. 1*4424 

14.424 _ 

0.»44m*  02 

0.*04«t»«( 

02 

C.O  14402(4  02 

4f.*i7 

4.42  f 

0.014*40 

4 

20.** 1 

•0.174241TE  OS 

•0.11171441 

04 

C. 11*00141  04 

241.240 

41.174 

0. 2*24*4 

* 

24.743 

0.241 42t*f  Oi 

-0.2141 ItOE 

01 

C.  17021*11  OS 

121.4*4 

4*. 22* 

0.0****1 

2*. 42* 

0.211(1442  OS 

o.toanm 

04 

0. 1 120*191  04 

74.4*1 

4.444 

0.24*440 

• 

11.04* 

0.111442ft  OS 

0.10*00721 

C2 

0.117411*1  01 

14.144 

1.122 

0.012421 

* 

17.140 

0.4*112041  02  0.104214** 

il_ _ 

_ li.SIL 

_ fc*M4 _ 8.027?  *2 

10 

_ 41.122 

HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  41  V-  168  KTS  n-  1.03  g 


SUM  PIATMII  AMI  I 

NMKfcIC  MlAlTSII  mow  IP-5U  SHIP  1002  I  All  CTA  111  PIT  111.0  TO  20 


n 

FJ 

CJ 

phi  jc 

PSI  Jc 

CJ/CJNAS 

3 

MFOMPNCV 

r.i«;!)MF  oi 

U.l4ft3S6Af  01 

-o.n«‘*i**r  oi 

0.  16A06P1C  01 

120.  II A 

120.  IIA 

1.000300 

1 

3.1*1 

-0. ltd  1**41-01 

0  .4**17*107-02 

0.11336717-01 

1*1. All 

74.460 

0.037171 

2 

11.494 

0.UJ41I36-01 

0.248  2C39F-01 

0.413821(6-01 

16.6* A 

12.214 

0.021441 

1 

17.3*4 

•o.ii'tt.'rtt-oi 

0.4*0511  IF-OI 

0.30*1  157C-01 

117.004 

20.232 

0.026769 

* 

71.142 

-0.6442»25F-0?  * 

0.l27CS17r-0l 

0.  1 32*!  106-  01 

116.  ISA 

21.171 

0.007514 

5 

79.2*0 

C.  69427*61-01 

o.iu<cnr-ci 

o.f*i3«cir-o2 

15.791 

2.612 

0.001327 

6 

13.088 

-0.71**1516-02 

0  .3*ft«25  3C-02 

O.916A5C06-O? 

1*1.224 

20.461 

3.00*350 

7 

*0.916 

-0.2>2  12*16-0? 

o.nsuiir-oi 

0. 1220635b-  Cl 

101.0*7 

12.7*3 

0.006*5  7 

8 

46.7ft* 

C.2UC6106-0) 

-0.16611967-01 

0.16626661-01 

270.120 

10.041 

0.008791 

9 

52.612 

0.1595J126-0? 

O.I71C233E-C2 

0. 14111*66-02 

23.4*0 

2.3*4 

3.002106 

10 

38.4*0 

PI  TOM  LINK  TIM  ION 

*>?ll  XH-5|.* 

‘HIP  1002  T  All 

IT*  tm  PIT 

All.) 

T»  AA 

9.1 

-  — rj— 

~ftH|  Ji¬ 

'"PSIJC 

*j7*j«ai 

T 

FIPOIP-NOY 

O.ICftSOft*-* 

11 

-0.1*#*»5I<- 

C» 

<l.*7414TPr 

O* 

0.7O02714F 

07 

lls. 176 

111.776 

1.000000 

l 

3.14ft 

0.4 

n 

0.6*3T696« 

01 

fl.ir*7*7*C 

07 

17.1T6 

IS. 61 ft 

0. 1*7607 

7 

11.606 

0.1**>«166«- 

31 

1.7-37 1*  K 

II 

1.1 1173**6 

17 

41.27ft 

11.741 

1.161767 

1 

17.3*4 

0.41**45!- 

01 

-o.i  t*nir 

C2 

0.1  7713156 

12 

275.367 

71.192 

1.2*9717 

* 

71.137 

ll.Pf ’P91V 

Jl 

~  -3.**ffl6’l* 

00 

0.7P79T6.1F 

01 

3*7.334 

69.312 

0.0*9*21 

C 

79.  *40 

•0.1  *67651; 

C» 

-0.17**0031 

C2 

0.11**47  0* 

02 

777.171 

77.06  2 

n.  7600*4 

6 

33.08ft 

0.4  *  *<3  14* 

<11 

-0.7*9631  ** 

T 1 

0.41  73  SF  »r 

<*1 

VT.IH 

*7.111 

).  X  0  7*1 

7 

*1.917. 

1.5?1!ft«l* 

CO 

-3.45ft*3»«* 

n\ 

0.30UP*?7 

01 

775.93ft 

74.493 

0.07067  7 

• 

46.7ft* 

0.10hCI16= 

31 

0.47643’lf 

n 

n.5?4ueo‘»6 

01 

34.737 

6.377 

C. 07*00* 

3 

52.637 

O.I*’7"1*« 

30 

0.9r36*’M " 

00 

o. irooooiF 

01 

M.747 

ft.  1  7ft 

1. 11  *  1  ft  A 

11 

51.41} 

ft  (|H  f  PIXED  HOI  FLAP  AT  STA  I 

MU***,  t*.  AV.lVll?  "'■■'FI  5M|»  |  J 12  T  431  tT*  111  FIT  ill.)  TP  A3 


‘J 

tJ 

CJ 

PhIJC  ■ 

PAI  1C, 

'  *1  3 

l*7f-viV) 

*J/'}“7  A 

J 

rKunwY 

P.»»?7l?6'- 

05 

C.4IO*"tl‘: 

0* 

0.77  36713* 

0, *391 170F 

o* 

i*  7 .on  i 

0.66*9*0 

1 

5.  ft*ft 

l.l 7**15*' 

i* 

1.7|*3>**r 

>4 

1.7  306  11  IF 

>* 

1 >1.750 

^3r.eT» 

1.000000 

? 

11.606 

0. 1015357* 

c* 

-0.0675*09* 

m 

0. 1 401630F 

0* 

116. *45 

105.4*1 

O.iooftj J 

1 

1  7.34* 

0.717771  V. 

61 

-0.  19«?**7* 

n 

0.ft*»?64ft« 

01 

70 <  .*37 

51. TO" 

0.  IIO’**ft 

s 

21.102 

1.77*65*1' 

11 

J.7JJI61*' 

ll 

>.  3  Jl  4*076 

13 

113.2*1 

27.34* 

1.0*09*0 

29.7*0 

O.T*6C(**Sr 

0* 

O.troifto/' 

n? 

0  .  76  7561  66 

02 

11.59,’ 

7.  >63 

0.010**4 

t 

15.088 

o.i  |«I17I  r 

01 

-0.7*l*65-’** 

Cl 

0. 7*57  5071' 

0! 

>o*.e*i 

*7.120 

0.030778 

1 

*0.916 

C. 1 5 Jflft** 

17 

-  1.1  771*1 7* 

Jl 

1.7375909F 

11 

224.674 

2S.7I  ) 

1. 11167} 

t 

*6.7*4 

e.5!«P»IT* 

0* 

-0.376*7  ’ 7? 

'.I* 

0.1105627* 

0* 

707.99ft 

11.111 

0. 013010 

c 

37.612 

C.icopPFor 

0* 

0.7rftl9->0* 

O.I  1101176 

01 

115.014 

11.309 

0.015173 

10 

58.400 

Mil  HU  I  CMOAO  AT  ITA  I 

*'t* ►•'it*  *-.\i*st*  ••'•'ci  «*-->n  «iiip  iro?  *  *3c  rr«  m  fit  5U.i  tf  3 


M 

*1 

c. 

F»|jr 

PSIJC 

CJ/CJ9F * 

J" 

f  inuSNrv 

J.lf 97077* 

03 

■O.utlAo  1*7 

31 

0.1  77*01  *r 

** 

0.1  771290* 

03 

9*. 14* 

92.1*2 

I.OOOOCO 

1 

9  .  P*9 

■0. 747*9**' 

0* 

0.4797176  * 

C* 

**.4*$**ft*r 

0* 

117.0*4 

53.522 

1.317399 

2 

11.696 

■3.1  m*»*- 

0* 

-0.967**74' 

01 

0.1*771**6 

04 

770,61* 

73.417 

0.091*09 

17.3*4 

0.3  |*  1779 

01 

-0.7*16  6*6* 

n 

o.5tH!*9or 

03 

116.18* 

ft*. 0*7 

0.011077 

i 

7  3.152 

O.UA'ftft*- 

nr - D'.A9»57*7.: 

C 7 

0.1710172* 

01 

I64.9F7 

12.917 

J.  11*11.36 

« 

25.2*3 

1.2  7*4697* 

1* 

-l.l*6*7M*c 

d 

O.J  1*0  F*  1* 

03 

310.171 

33.02P 

0.017717 

6 

15.C09 

C. 12*6676' 

0* 

0.621 71 S5e 

n 

0.137972*7 

n* 

I5’.l71 

2I.P75 

0.03777* 

7 

4C.516 

1. 14*1*6** 

0* 

-0.1630T'.*.': 

V2 

0.1*003*27 

03 

351.6*1 

**.’05 

0.OJ1515 

P 

*6. 7ft* 

1. 227*71  17 

Jl 

).*1  167)47 

r;i 

0.46**1267 

01 

1  1.029 

6.781 

0.076307 

3 

52.61? 

«.73TC>»7!7 

0* 

- ).IC229*3 

fl 

0.1 C6570S6 

01 

75*.F09 

25. IPO 

0.00601* 

1C 

58. *10 

249 


HARMONIC  COMPONENTS  OF 
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3» 

-1. 76*0517* 

07 

0. H414C00F 

0 y 

74*. *77 

11.575 

0.000141 

7 

41.  *70 

O.lioM*'.* 

01 

0.4*»M.>4* 

.1' 

0.  1649691)4 

O' 

70.611 

7.1*5 

0.154616 

P 

*7.117 

e.6.n  i-u »' 

0’ 

0.34716.*  »r 

17 

0.697151 1* 

M 

?*>.970 

l.JJO 

0.3614P7 

6, 

51.21* 

17 

i.3:?»ni* 

07 

0.  V.77  069F 

0* 

14.445 

1.645 

0.0115*5 

10 

1*.  1 77 

•LAO!  CHORD  AT  STA 

IS 

*u  ‘*f  *  ?  •  v  *  1  vs". 

Hint  vm-o|« 

*t<(P  1007  T  400 

f»*  71*  FIT 

311.3 

'»  70 

•  1 

•J 

r.j 

PHI  JC 

*sur 

CJP'J*** 

.1 

PPFQIJPWV 

J.t  7177*11'- 

0' 

0.1  ll*»7!  r 

03 

fl.i’iiv.r 

*^ri 

0.  1 1 16545E 

35 

60.41*6 

49.319 

1. 000000 

1 

5.517 

-J.l.”,*,l  ' 

04 

0. 466  <■ IP  — 

** 

0. 1 14769QE 

04 

110.611 

79.426 

1.1  1  3475 

2 

II.  *14 

-l.*t  ’*55  It 

)1 

—0.  1*9(7';rr 

ni 

0.4  ?410H«F 

01 

716.177 

72.174 

0.047076 

1 

1  7.751 

0.44S  140.' 

01 

J.718J4/"- 

O' 

0.4*60442* 

01 

24.  HO 

6.541 

0.0)7114 

4 

73.(69 

•  0 .4  4*  l  0*6 

01 

-0,46  Cl*6,r 

07 

0.7’573S"E 

01 

705.171 

41.014 

>•316091 

« 

70.506 

3.17"?42l» 

)1 

1.1474546.6 

"1 

0.  V)56r>9F 

01 

0 ,60  7 

0.114 

0.07445* 

( 

14.501 

-I'.'il"’!')' 

01 

0.66  4*6, ’46 

07 

0.1  1  31  46  1  F. 

ni 

170.7  70 

17.754 

0.0)!)'"! 

7 

41.470 

-0.115542  )1 

01 

-o.imo’ri 

r? 

0.  177.407  7F 

0? 

256,.  121 

37.315 

0.0077"5 

* 

*7.317 

1.14  MO  ;sr 

31 

—  3 ,0  140 16  T* 

It 

0.  1  476)14  7* 

01 

•»S«.,640 

10.670 

0.0106.6  7 

5 

51.74* 

o.-*44m"r 

07 

-0.3I546S4' 

07 

0. 7450 701* 

07 

7HN.P4I 

7O.0H4 

0.034654 

10 

59.177 
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HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 


CASE 

43  V-  170 

KTS  n* 

1.49 

*  ftr 

IIAOI  FEATHER  ANGLE 

MM»CML  1MIVSIS 

HUOfl  X)-M» 

SHIP  10C2  I  (II 

CT8  247  FIT 

911.0 

TO  20 

*J 

rj 

CJ 

PHI  JO 

PSIX 

rj/cji6x 

j 

rpriurcf.v 

O.JtlSHSOf  01 

0.11M<*I1E  01 

-0.112(0(1*4  01 

0.2J9J81H  01 

102.SU 

102.940 

1.000000 

i 

9.417 

n.ttt  r/ojF-o/ 

-0. 10118464-01 

0.114442)7-01 

109.86) 

194.917 

0.006999 

2 

11.814 

0.104  loust-oi 

o.mmoi  ir-oi 

0.161721  IF-  0 1 

71.260 

24.420 

0.017618 

1 

17.791 

o.ii)44»rc-m 

0.12611 10F-  01 

22.640 

9.660 

0.027126 

4 

71.7,61 

-c.201717-.t-01 

-d.J»05*‘*f-0? 

o.jcomr-oi 

m.aso 

37.471 

0.006961 

9 

79.986 

0.  «Oao<i(.  >F-0  1 

0.1  lifr>£3l  -0  l 

0.  191  147  7F-01 

29.7H4 

4. MSI 

0.017112 

6 

14.901 

0  >26  J  4«0  -.t'-C  1 

-0.24l!2C7f-01 

0.  »57122<*F-01 

216.012 

49.262 

0.017414 

7 

41.470 

C.105C47?t-0l 

0.  1S9  7CC7  7-C2 

0. 1 12  79451-01 

20.812 

2.604 

0.009480 

4 

47.117 

-0.63424S7F-C? 

0.-.S6UIPC-02 

0.  »4S‘J«4*r-02 

144.049 

16.011 

0.004129 

9 

*1.744 

0.115  J56lt-07 

o.ij8«?*cf-oi 

0.1617  186f  -  01 

40. 841 

4.  890 

0.007186 

10 

49.172 

PITCH  LINK  TENSION 

r  ur>K 

•HFl  KH-'-l) 

(PIP  1102  T  491 

or*  747  fit 

911.0 

TP  16 

'J 

» 1 

C  J 

7**1  J£ 

PSIJC 

CJFCi'M* 

J 

f  i£'jiriry 

1.7146*61' 

)’ 

-0.4  17*"<l 

11 

1.4401267- 

P7 

9.694044 1« 

9» 

94.284 

94.284 

1.009000 

1 

4.917 

0.469  1614 

11 

.1. 768*1 1  7, 

01 

o.orouire 

91 

44 .16  > 

27.184 

o.uoi  no 

7 

11.814 

1.1  4)298.’  = 

12 

-1.741741  »•' 

11 

0.1921174F 

92 

14*. 967 

116.171 

0.719707 

1 

IT,  791 

-0.1011981' 

0* 

-1.8**04604' 

01 

0.1  1410P4F 

0* 

271.0*6 

49.249 

0.19(787 

4 

21.769 

*  C.l4>«77»f 

02 

9.  )«0*7.  »«* 

Cl 

0.1401*04? 

ni 

19.49* 

MM 

0.717*94 

J 

74.996 

- l.«ll  77  2  ./ 

11 

-1.741*1.*.  *r 

11 

1.94S9010F 

91 

194.4»9 

17.971 

0.1166  79 

6 

16. *01 

-9.4PI61*.** 

10 

-0.7  70777*'* 

80 

0.8141 4566 

01 

414.499 

11.917 

0.011774 

7 

41.470 

C.’  74*  7  7)7 

21 

-0.424*6'?* 

•'I 

0.4  j?0169f 

01 

271.171 

14.922 

•1.0  7  7..90 

P 

47.117 

1.4|»J4»*»f 

11 

-1. 444444  1* 

>1 

1.44174646 

>» 

14  7.6*6 

18.617 

0,0'.  1-141 

9 

41.744 

0.4807974* 

01 

•  1.2272474s 

01 

0.5489424* 

01 

114.407 

44.940 

9.079190 

10 

44.177 

•LAM  1  FIXED 

HUI  FLAF  AT  STA  • 

IN.  1.45!? 

'>•7*1  ««-.()) 

SHIP  1002  T  4 JR 

7T*  247  FIT 

911.0 

T»  41 

t  1 

8J 

C  J 

PHlJf 

PSIJC 

n/:j9«v 

J 

r**roi)':**Fv 

-a.»ci4|9|<-  n* 

-  J.7>  t  **7*1*  )• 

-1.1  171?**4* 

14 

1.17*6  »9  ir 

04 

4*0.744 

740.744 

0.147.0*8 

1 

4.517 

C.1M7I4M  01 

0.7P6,,',o- 

04 

0. 7877 10’F 

04 

n7.v>9 

4J.694 

1.500000 

7 

11.81* 

-0.5?»*919r  01 

0.247.641  ,“ 

<>1 

0.6849710: 

OJ 

144.044 

91.681 

0.07*712 

1 

17.741 

-0.71«17J..r  11 

-).I7«»6  *4* 

11 

1.776781  7* 

0* 

1*1.277 

47.47.9 

9.594765 

4 

71.769 

0.789*447*  01 

-0.7?478!»* 

'I* 

0.7*56  CO*)* 

0’ 

144.777 

75.9*9 

0.599768 

5 

79.486 

-c.t  o * 

0.174771  r 

OJ 

0.1  7)1946* 

01 

9*  .047 

19.678 

0.1217.0  7 

6 

(6.411 

-J.7.»l«1414  1? 

-1. 15974  1*= 

11 

>.  ?  J9f  1  >4* 

>1 

.449.719 

19.671 

0.076907 

T 

*  1 . *70 

-C.M6P45:!'  01 

o.4(;.»6?.,7» 

02 

0.»l 976J6* 

01 

164.446 

21. Ml 

0.57  7099 

n 

*7.117 

-o.4C»itoi:  oi 

—  0,9*481  ;;4S 

97 

O.P*11978r 

('? 

77.7.679 

29.7*7 

0.01260* 

5 

51.754 

0.2  1*91 46-  17 

1.441)467'- 

12 

1.6298441E 

17 

71.518 

7.564 

0.0579*5 

10 

59.177 

Fill*  HU*  CHOAO  AT 

•TA  • 

H46-.  I|  :  »*i:iV||S 

6  90FL  TK-41 1 

SHI* 

1012  T  ♦»« 

FT*  767  FIT 

Ml.} 

T»  » 

*  1 

"J 

0  J 

PMIJC 

PSIJC 

CJ/CJ  •*** 

J 

F»r  )i|*Kfv 

O.U867P4*- 

04 

O.JPl?94l« 

04 

0.2075766* 

55 

0.711498CF 

•)S 

76.161 

76.161 

1.900000 

1 

5.817 

-0.4p4p.44v 

04 

9. 66)5614* 

04 

0.  T219  98  8* 

J* 

111.494 

56.747 

).  111944 

7 

II. *14 

-0.1  C4744*** 

04 

-0.17661  *1* 

01 

0.1132194* 

l'*9.47f 

66.476 

0.09  )9» 1 

1 

t  7.  751 

O.II»6J|4* 

Cl 

-0.5O2*l’r« 

01 

0,1115777* 

ill 

157.47  > 

99.166 

0.009115 

4 

21.679 

-0.107*546' 

01  “ 

"1.1246744* 

13 

0.’419T*7E 

31 

115.112 

71.7.66 

)•  )l  6)  1  1 

« 

2«.5P6 

-1.7  4*6486!: 

07 

0.10M7VT 

07 

0.1  77.961  TC 

*1 

176.402 

71.56  7 

0.091 764 

6 

15.50) 

0. •817487' 

07 

0.1  n  •  .i»»r 

01 

0.1  >67416* 

01 

61.4*2 

8.977 

0.097.871 

7 

41.470 

0.?r741 18  = 

01 

-o.57  .i7i  ;r 

07 

0.1*14419* 

01 

141. 77.  J 

41.97) 

1.  )l  817  7 

8 

47.117 

-l.l  J4M1K 

11 

0,6’.  116;  i* 

Cl 

0. 7.774  741F 

01 

99.790 

11.988 

0,079)40 

8 

41.754 

-0.1217413' 

01 

-5.1IP74*’* 

Cl 

Q.I70I  JITC 

01 

724.770 

77.477 

0.007965 

1C 

58.177 

253 

HARMONIC  COMPONENTS  OF  FLIGHT  TEST  DATA 
CASE  43  V-  17C  KTS  n-  1.49  g 


IIAOI  FLAP  AT  <TA  US 

JKIVitr,  Wf.'H.  6H-M4  <MP  ICO?  T  OB  CTP  74T  BIT  411.0  T»  2 T 


5  1 

4.1 

r.j 

»*Hf  Jf 

1*41.17 

M/r|«/r 

J 

rr>r,-,ti":n/  y 

•0.4«*»49 

01 

ll,;  r 

s 

-1).< 

i>t 

o.tsiBUtr 

04 

17 1  .44*1 

771.445 

l. 000000 

l 

5.017 

0.?««44r.7 

0« 

P.. 16*1414' 

PI 

0.499d57?C 

01 

106. 375 

41.147 

0.544440 

2 

11.634 

0.7  i  1;?  i  n 

11 

3.2363oii' 

03 

O.I1T?9*lt« 

01 

40.43? 

I6.4P4 

).  71471.1 

1 

1  7.751 

0* 

-i).*.*4’*'>7p 

r? 

0.74l,*»764* 

07 

771,740 

44. 'I* 

0.02711 7 

4 

77.614 

0.1  l*!4674r 

a? 

-o. 

0? 

0.7057676* 

02 

714. *00 

*6.447 

0.0177*7 

5 

74.544 

.1.l2*«’li' 

o* 

0.1*!.V4I«* 

n> 

0.73.171,1  71 

07 

17  7.472 

31.477 

1.  .71  4075 

6 

35.511 

■3.4**P*P7* 

os 

a. 6  rup  x.p 

02 

0, 640741.6c 

07 

47.407 

11.770 

0.044**07 

7 

41.470 

o.ioon.vt 

OJ 

-1.6/6C?l|e 

a » 

O.I?l.*4»*IP 

111 

717.0/1 

76.714 

0.074645 

47.11/ 

0.1T4  ?**>•> 

0? 

-0.1  70r5<)P* 

1*7 

0.41 10404* 

02 

704.476 

72.715 

J.  126/77 

4 

57.254 

3.7*0377*5 

11 

-0. 1276*  trr 

0? 

0.1471  ***  IF 

O'* 

7P7.PTO 

70. >40 

0.004466 

10 

54.177 

•LAOS  FLAP  AT  STA  1ST 

!•"  4  t  *  L  V  4  I S  vr'fL  V  <M|  p  IOC?  T  454  'TP  *42  P|.T  411.0  T»  J| 


VI 

*J 

r  j 

e*<l  1* 

“Stir 

rj/:j4>«  j 

T’/ourNCv 

-).C4**«5.- 

l* 

0,1  6  *46  1  /’ 

•7.1 

•  0. 44  7  4,i  ,  If 

f»T 

0.11 4561  IP 

04 

704.3/4 

304. *74 

1.000000  1 

4.417 

0.1  «7»o 

02 

7.46P44M' 

0.4/ a? ii»r 

01 

*0.074 

44.777 

0.405566  2 

11.614 

1.6  Jitaw 

)i 

).43>t3/3*; 

n 

0, 77  73 1465 

07 

17.416 

11.705 

a. 6*4365  1 

17.751 

-0.14.*4'M4' 

02 

*0. *37*41  r 

»v 

0.4  7  77446/ 

0* 

77 1 . *50 

55.5J3 

0.041341  4 

.*3.61.0 

-0..’0H4*V'* 

O’ 

-0.21  4*1.71* 

0.7’3'.T'i*.r 

01 

717.414 - 

46.4*7 

0.20*560  « 

2C.5I16 

l.l  14«l/<-? 

11 

-l.l*5t?.i4i 

H 

1.1 7744*57 

01 

111.155 

51.655 

0.1576*9  6 

35.507 

-0.4*1  4*.4** 

01 

-0.11640  77' 

n.l  ln«|7P 

0* 

71,7.61.7 

3R.764 

3.101776  7 

41.470 

0.77-5J4P 

01 

0. 40774,  7- 

T  1 

3.*4l9P3  7fc 

0  3 

5.6*5 

1.711 

0.704797  6 

47.137 

1.6  ii7*;*7r 

1? 

1.4111074* 

)? 

1. 7>i4  iP4ir 

1* 

70.40  7 

4.444 

0.060/14  5 

57.754 

r.61*49P’* 

02 

0.125444** 

0.61*16*9* 

or 

1 ’ . 1 75 

1.213 

0.051714  10 

59.177 

•LAM  CHORO  A? 

STA 

AS 

‘*1463'.!';  15*1  V5 1 4 

9*'’PI  VH-6|  * 

/►M*  100?  T  446 

fT6  74»  FIT 

511.9 

7  7  29 

fj 

*1 

OJ 

*ol  JC 

P4|JC 

1 

5»l  )l|fNC» 

1.1571541* 

I* 

0.1  /  H‘i.7.*  ‘ 

04 

9.14144'f 

03 

•1.14706745 

73 

7 .7 . 9f»  7 

42.492 

I  .oooooo 

1 

5.417 

-.1.1  7*11.*', 

04 

•1.1*1  71*4' 

• 1 4 

l.7747l'4« 

04 

1 34.444 

64.722 

1.164164 

7 

11.614 

-J.Teil-Mi:. 

17 

-).»l*4P*’F 

Cl 

3.4102119* 

01 

195.644 

65.214 

0.056474 

1 

1  7.751 

0.154?7.»l  • 

01 

.1.70*04**' 

•11 

0.55146*45 

73 

4V.034 

11.074 

0.. 31551  1 

4 

77. (64 

-C. 106*04?- 

03 

<1. 7*34447-: 

01 

,1.. *4979155 

•71 

M 3. 264 

23.341 

0. 01 7475 

5 

2'/.  506 

J.l  l  U*5I* 

11 

1.7*511  14* 

1* 

0.73469405 

31 

1,7.114 

13.747 

0.017403 

6 

34.507 

0.3<.»n74" 

0’ 

.7.14407*4' 

07 

0.1465  7505 

,7* 

75.665 

10.4*4 

0.01 71*5 

T 

41.470 

-0.3*75575. 

07 

0.63175  *r 

02 

0.  7164  71 0* 

32 

115.144 

14.764 

0.035005 

* 

47.137 

-J.5J14  1S*- 

11 

1.15715)7* 

J* 

1.  ’lV.’llf 

0* 

134.474 

11.604 

0. 001425 

9 

51.734 

0.1444*54* 

07 

0.4745/43- 

0.’ 

0,546/1015 

02 

30.050 

3.093 

0.031771 

1C 

59.17* 

I 


HARMONIC  COMPONENTS  OF 
CASE  44  V-  173  KTS 


FLIGHT  TEST  DATA 
n»  1.69  g 


llAOt  flATNH  ANOLC 

HHKMC  AMIVSI5  *UI)fl  X6-1I6  SHIP  10C2  T  ASH  CTR  258  FIT  Ml. a  ’•  20 


p 1 

(J 

CJ 

PtllX 

PSIX 

CJ/CJ9AX 

J 

f«mienev 

0.313 2/931  01 

O.PSJC.lIOf  03 

-0.22550  ICF  01 

0.74I572  IC  01 

791.6*9 

291.699 

1.000000 

1 

5.988 

0.69  *677  7  7  -0  ) 

O.3*8?l«*l-Ol 

0.  16  57  P2  IF-  01 

PS.  909 

99.932 

0.013192 

7 

11.976 

0.  JH38S  Jf-Ol 

0.6  J6J05  |8-0l 

C.7.I07I54F-OI 

92.975 

70. 992 

0.029006 

3 

17.969 

o.5.-p7J36(-oi 

0.620j6S7r-C? 

0*510171 Of -01 

S.SS6 

1.139 

0.021953 

9 

73.957 

-0.6473739F-31 

-0.3S35C6Cr-J2 

0. 666  7C  *. 5E-01 

189.326 

36.865 

0.019902 

5 

29.990 

-b.Sk.s2U/l-07 

-J.JJ/ICI.F-O.' 

0.  U51  722F-07 

761.018 

91.  P.90 

0.00  1  3  8  7 

6 

35.928 

-0.26)7c,0M-0l 

-0  .2  26*  757F-0 1 

0.  15S 1 155C- 0 1 

221.890 

31.699 

0.016667 

7 

91.916 

C.72iU22Jf-Cl 

-o.soio/tt-oi 

O.S(152SOr-01 

299. ul* 

37.  180 

0.019103 

8 

97.909 

0.  1  525 J59f-0I 

0.1  it  I7<  fr-OI 

0.|-.7P619€-01 

19.616 

9.902 

0.008191 

9 

33.892 

0.27695667-01 

-3.16P875  7F-JI 

0.  J225  1  79F-01 

32  8.6*7 

32.6S9 

0.011191 

10 

39.880 

PITCH  LINK  TENSION 

|  •  *\  ,i  v$r  j  > 

')3’*rl  »)l-4*l 

IH|P  1002  '  .5* 

*.’P  758  nr 

511.3 

T»  36 

11 

"J 

- 

f  J 

"Tmijp  * 

PSIJf 

CJ/C J**  * 

J" 

MC-OllPHfV 

n.sHA's^s1- 

0’ 

-0.733I872' 

0(1 

0.61 9  70  Iff 

02 

0.M979P8F 

07 

*0.615 

90.693 

1.000000 

1 

5.98* 

-0.4l.«"6(.’t.' 
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APPENDIX  II 


CORRELATION  DATA 


Harmonic  correlation  data  for  REXOR  analysis  and  flight  test  results  are 
tabulated  in  this  appendix  for  AH-56A  and  XH-51A  steady  trim  cases.  lhe  37 
cases  for  which  REXOR  calculations  were  made  are  included.  A  complete 
listing  of  the  test  conditions  is  available  in  Table  I. 

Data  are  provided  for  the  steady  (mean)  component  and  the  magnitude  and 
phase  of  IP  and  2P  cyclic  components  of  the  rotor  loads.  The  AH-56A  loads 
include  the  flap  and  chord  moments  on  the  fixed  hub  at  station  18;  blade 
flap  moments  at  a  maximum  of  five  stations;  the  blade  chord  moment  at  a 
maximum  of  three  stations;  the  torsion  moment  at  station  131.5;  and  the 
feather  moment.  Fixed  hub  flap  and  chord  moments  at  station  6  are  pre¬ 
sented  for  the  XH-51A  vehicle,  along  with  the  flap  moments  at  stations  115 
and  157,  the  blade  chord  moment  at  station  45,  and  the  feathering  moment. 

No  XH-51A  blade  torsion  load  measurements  were  available  from  flight  test 
data.  The  tables  also  show  correlation  of  the  steady  (collective)  and  IP 
cyclic  feathering  angles. 

All  loads  are  presented  in  inch-pounds,  and  the  angles  are  presented  in 
degrees.  Positive  directions  are  flap  up,  lag  aft,  and  blade  nose  up.  All 

loads  and  the  cyclic  blade  angle  were  measured  on  blade  1,  except  the  fixed 

hub  flap  moment  at  station  6  on  the  XH-51A  compound  was  taken  fran  blade  2. 

A  90-degree  adjustment  was  made  to  the  phase  angles  for  these  data  so  that 

the  data  listed  in  the  tables  are  effective  for  blade  1  in  all  cases.  The 
feathering  angle  measurements  were  lagging  due  to  galvanometer  response 
characteristics,  so  the  phase  angle  of  the  feather  angle  data  has  been 
corrected  by  30  degrees  to  give  the  "true"  value  listed  in  the  tables. 
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AH-56A  CORRELATION  DATA  CASE  11 


« 


<**- 

s 


II 


< 

85 


o 

I 


2 


CM 

m 


ut 


O 

kU 

a 


o 

■ 

H 

8 


t 


8 

CO 

II 

UJ 

O 

£ 

< 


UI 

as 


3 


in 


8f 


a 

i 


(M 

n 


Z 

31 


o 

% 


5 

5 


* 

5 


a 

o 

z 

< 


o 

3 

UJ 

«/> 

3 


51 

H 

n 

8 

d 


o 

S 


Ui 

£ 

CM 

fc 

UJ 

H- 

i 

LA 

rH 

1 

H 

LA 

1 

cn 

1 

1 

■ 

i 

as 

O 

X 

UJ 

as 

v£> 

rH 

:  5 

1 

Os 

1 

o 

rH 

1 

■ 

■ 

■ 

2-P  MAGNITUDE 

H 

CO 

UJ 

*— 

i 

8 

$ 

§ 

*» 

cn 

cn 

E 

R 

£ 

1 

Pi 

B 

fl 

g 

fl 

■8 

as 

• 

& 

C\J 

CNJ 

i 

cn 

CVJ 

8 

rH 

\D 

rH 

E 

fc 

Os 

fl 

1 

1 

Ui 

40 

< 

£ 

5 

ft 

Ui 

►— 

t- 

o 

co 

Rj 

1  cn 

H 

8 

rH 

C\J 

rH 

m 

I 

cn 

l 

fl 

B 

i 

5 

a 

QC 

H 

cS 

H 

00 

on 

rH 

1 

« 

8 

cn 

I 

B 

i 

l-P  MAGNITUDE 

£ 

UJ 

1— 

m 

cn 

s 

C\J 

§ 

et 

cn 

LA 

5 

* 

§ 

i 

8 

cn 

cn 

i 

i 

fl 

8 

X 

UJ 

QC 

sO 

• 

o 

£ 

VD 

-* 

8 

rH 

oT 

t- 

: 

1  ^bi 

i 

1 

8 

CO 

B 

e 

1 

> 

a 

25 

fc 

UJ 

CM 

• 

SO 

1 

§ 

•* 

.  .  i 

LA 

H 

LA 

| 

§ 

VO 

fl 

■ 

l 

8 

a 

as 

• 

vO 

8 

§ 

IA 

cn 

i 

8 

<B 

1 

00 

t 

E 

B 

i 

1 

40 

Z 

3 

«a 

•§ 

3 

l 

C 

•H 

rO 

rH 

1 

5 

5 

1 

• 

C 

•H 

5 

l 

• 

C 

■H 

E 

5 

l 

i 

B 

i 

1 

OC 

UJ 

»- 

QC 

< 

a» 

Blade  Feather  Angle 

Blade  Feather  Moment 

Fixed  Hub  Flap  <9  Sta  18 

Fixed  Hub  Chord  8  Sta  18 

£ 

H 

* 

£ 

® 

8* 

■3 

H 

aS 

in 

** 

u 

V 

f 

1 

3 

Blade  Torsion  8  Sta  131.5 

i 

AIRSPEED  ■  20J+. 5  KEAS;  PRESSURE  ALTITUDE  =  U220  FT;  AMBIENT  TEMPERATURE  -  °F 


<**■ 

s 


o 

Ul 

O 

j* 

J; 


5 

o 

i 


< 

Ul 

O' 

2 

CO 


z  < 

*1  1  = 

s  < 

5 

s  c 

o 
Z 

o 


3 

i 


co 

II 


t*- 

C\J 


S  " 
I  5 


o 

5 


*  5 


JP  3 

< 


§ 


85  ® 

H  || 

u  H 

o  u. 

O  □ 

K  g 

%  I 


P 


a 


co 

fc 

Ul 

>- 

% 

o 

ill 

O 

m 

• 

? 

n 

s 


* 

5 


3 

O 

z 

< 

UJ 

O 

3 

ul 

co 

D 


vO 


8 

C 

< 

u. 

O 

o 


270 


AIRSPEED  -  118.5  KEAS;  PRESSURE  ALTITUDE  =  3790  FT;  AMBIENT  TEMPERATURE  *  51  °F 
ROTOR  LIFT-  13,100  LB:  SHAFT  MOMENT  -  58,100  I  Nr  LB  FLAP  UP  AT  106  DEG 


273 


AH-56A  CORRELATION  DATA  CASE 


276 


277 


1 1 


0 

UJ  * 

O  0 


*  " 

l  8 

5  X 

J  ui 


5 

a 

IL 

£ 

i 

S 

t 

Z 

R 

0 

5 

n 

UJ 

OJ 

3 

b 

a 

•£ 

3 

O 

g 

n 

tr 

0 

z 

0 

Z 

< 

U 

| 

-J 

< 

UJ 

3 

O 

UJ 

0 

w 

i 

x 

§ 

5 

2 

UJ 

VI 

< 

1/1 

UJ 

£ 

5 

5 

3 

LL. 

a  * 

cr\ 

§  2 

?  s 

I  § 

1  5 

o  o 


jy  £ 

i/i  uj 


§  ft 
I  m 

z 

o  — 

I  8 

t  a 


s  fc> 

1/1  UJ 

<  *- 

*  ~8 

i  2 


>■  »= 

o 

2  — 

S  o 

X 


3  s  3  col  *  $  5 


^  & 

vo  m 


"?  § 


*  £ 


s  h  £  s 


a  5  S  s  U  d  sh  S  5 


O  do 

•* 

IA  C-  GO 

•  ITS  H 


i  “i  8818  8  8  8 

H  H  VO  LA  I  00  OJ  H  T^- 


m  «  $  s?  s 


s  s 


s  a 


OJ  I  ON  t-  OJ  IA  |  „  |  . 

®I  LT'  ®  Oj  O  OJ  O  _  H  O  t~ 

Sj  lO  ON  CO  ro®  H  H  CO  ON  I  Ov|  ® 


00  *  O  Q 

■*  \0  tn  uS 

s  d  «  s 


O  g  1 

ON  t~  •  « 

•  NO  CM  ON 

OJ  H  -S'  F- 


o  m 

H  VO 


•  OJ  J-  Ol 

VO  H  HI  IA 


S  5  5 


a  a  a 


a 

ITS 

a  i  s  ®  §  5 

g  5  <  ®  <  < 

5  s  i  1 


a  a 


S  3 


®  ® 


S  <8 

cn  F- 


ia  fc-  ON  cvj  ®  ON  .  _ 

CO  vZ)  O  OJ  -d  NO  0-  H  UN  ®  H  CO 

oi  oj  h  co  (vi  oj  oj  ®vo®  co  m 


8  R  8  8 

ro  O  VO  On.C^- 

m  h  co  I  m 


5  a 


!  i  a  3 


o 

8  °°H 

®  OJ 

H  H 

1  § 

o  o 

OJ  ^t 

ia  m 

1 

s 

I  m 

-3 

CM 

1 

Q 

CO 

CO 

1 

-16,70 

8 

8 

H 

g 

(  4 

<f 

k  rH 

1  1 

o 

IA 

IA 

1 

-lb 

-lb 

-lb 

i  a 

• 

-lb 

-lb 

5 

1 

-lb 

3 

I 

-lb 

-lb 

O  Q 

a  | 

o  o 


a 


AH-56A  CORRELATION  DATA  CASE  _2? 


AH-56A  CORRELATION  DATA  CASE  28 


AH-56A  CORRELATION  DATA  CASE  30 


AH-56A  CORRELATION  DATA  CASE  32 


286 


AH-56A  CORRELATION  DATA  CASE  37 


4 


ft 


II 

UJ 

3 


o 

UJ 

o 

CM 

• 

O 

I 


fc 

UJ 

O  *~ 

o  0 

5-  cij 

I S  : 

z  5  'i 


8 

X 


*3 

1 1 

it  s 

u,  - 

i  s 

*  S! 

1 


X 

I 


a 

o 

z 

< 

UJ 

o 

3 


5  ? 

<  IL 

*  5 


3 

S 


S 

N 

s 

a: 

to 

as 

< 


N 

t 

3 

8 

8 


j- 

CM 


N 

8 

5 

u. 

O 

8 


2-P  PHASE 

ft 

UJ 

►- 

1 

0\ 
m 
!  H 

s 

rH 

ia 

IA 

ft 

H 

o 

t» 

1 

1 

1 

1 

II 

II 

REXOR 

1 

8 

IA 

IA 

IA 

rH 

CO 

CM 

■ 

■ 

■ 

■ 

1 

■ 

2-P  MAGNITUDE 

TEST 

1 

8 
!  m 
* 
GO 
H 

1 

8 

3200 

8 

CM 

1 

1 

1 

1 

1 

1 

* 

REXOR 

1 

8 

j- 

at 

VO 

CVJ 

11,200 

1 

8 

VO 

CM 

O 

& 

1 

1 

1 

1 

1 

l-P  PHASE 

TEST 

IA 

* 

& 

H 

3 

8 

CO 

§ 

m 

1 

■ 

1 

1 

1 

1 

REXOR 

CD 

fe 

VO 

S 

CO 

8 

ft 

VO 

1 

1 

I 

1 

1 

l-P  MAGNITUDE 

TEST 

VO 

• 

i a 

ft! 

8 

CM 

* 

8 

H 

OOIfi 

8 

CO 

at 

8 

8 

IA 

CO 

1 

1 

1 

1 

1 

REXOR 

a. 

• 

m 

8 

H 

e» 

% 

8 

NO 

* 

c- 

t- 

1 

8 

IA 

•* 

H 

CM 

O 

CO 

VO 

1 

1 

1 

1 

1 

STEADY 

TEST 

l A 
« 

ON 

8 

C\J 

«k 

CM 

CM 

1 

53,100 

o 

1 

27,000 

1000 

1 

1 

1 

1 

1 

REXOR 

IS 

• 

ON 

at 

IA 

CM 

1 

64,600 

-  4800 

8 

CO 

* 

Al 

8 

•J 

1 

1 

1 

1 

1 

UNITS 

SP 

•d 

in. -lb 

in. -lb 

in. -lb 

a 

• 

e 

c 

•H 

in. -lb 

1 

1 

1 

1 

PARAMETER 

Blade  Feather  Angle 

H 

e 

4» 

CO 

® 

1 

Pm 

•d 

€1 

$ 

h 

Fixed  Hub  Chord  9  Sta  18 

1 

|  Blade  Flap  9  Sta  174 

§ 

c* 

4» 

CO 

<D 

i 

o 

3 

m 

Blade  Torsion  8  Sta  131.5 

1 

1 

1 

1 

1 

1 

1 

287 


UteitfHfeiH 


I 
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APPENDIX  III 


REXOR  INPUT  DATA 


This  appendix  contains  a  listing  of  input  data  for  the  REXOR  program  for 
♦  both  the  AH-56A  and  XH-51A  compound  helicopter  configurations,  together  with 
a  definition  of  each  input  quantity.  The  REXOR  input  format  is  comprised 
of  3000  data  locations  identified  as  relative  addresses  (RA's).  Using  this 
format,  any  data  item  or  series  of  data  items  may  be  changed  for  expediting 
»  stacking  of  multiple-case  data.  The  listing  provided  is  indexed  by  rela¬ 
tive  address  to  guarantee  that  all  input  data  are  provided. 
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APPENDIX  IV 


COMPARISON  OF  THE  C-8l  PROGRAM  WITH  REXOR 


As  an  added  task  under  contract  DAAJ02-72-C-0100,  it  was  agreed  to  provide 
a  preliminary  comparison  of  the  U.S.  Army's  C-8l  Program  and  the  REXOR 
program.  The  C-8l  program  was  provided  through  the  Eustis  Directorate, 
USAAMRDL,  making  it  possible  to  study  the  program,  to  determine  its  limit¬ 
ations  with  respect  to  analysis  of  gyro-controlled  rigid  rotors  with 
flapping  feedback,  and  to  incorporate  modifications  necessary  to  provide 
capability  to  analyze  these  rotor  systems.  C-8l  and  REXOR  are  similar 
programs  in  that  level  flight  or  maneuver  conditions  are  calculated  on  a 
real-time  basis  using  finite  time  intervals. 

The  comparison  between  C-8l  and  REXOR  was  carried  out  for  a  l6, 000 -pound- 
class  attack  helicopter  configuration  with  a  Lockheed  Advanced  Mechanical 
Control  System  (AMCS).  The  C-8l  program,  as  provided,  is  not  adequate  for 
analysis  of  a  gyro -controlled  rigid  rotor  with  flapping  feedback.  This 
made  it  necessary  to  modify  the  C-8l  so  that  the  Lockheed  rigid  rotor  and 
associated  AMCS  control  system  could  be  modeled.  Modifications  were  made 
to  the  program  so  that,  by  option,  it  could  be  implemented  either  in  its 
conventional  mode  (i.e.,  with  a  hard  swashplate),  or  for  a  gyro-controlled 
rigid  rotor  with  flapping  feedback.  The  modifications  were  made  by  re¬ 
moving  subroutines  of  C-8l  that  were  incorporated  for  modelling  the  con¬ 
trol  system  between  the  pilot's  stick  and  the  rotor  system  itself.  This 
was  accomplished  by  replacing  the  existing  subroutin  (SCASIT)  with  a 
completely  new  subroutine  of  the  same  name  that  models  the  AMCS  control 
system.  Also,  subroutines  SWAS  and  VARI  were  modified  to  allow  for  AMCS 
operation  during  maneuvers.  A  variable,  IAM2S,  was  provided  in  common  for 
the  above  three  subroutines,  and  this  was  set  to  zero  in  block  data  as 
part  of  the  job  setup.  IAMCS  is  set  to  1  after  trim  to  activate  the  mod¬ 
ifications  in  SWAS  and  VARI.  All  other  AM3S  input  data  were  built  into 
the  revised  subroutine  SCASIT.  No  additions  were  made  to  the  original 
C-8l  input  format. 

With  these  modifications,  it  is  possible  to  operate  the  program  either 
with  or  without  the  AMCS  control  system  incorporated.  The  program  is 
operated  in  the  direct  C-8l  mode  (conventional  swashplate)  by  replacing 
the  new  SCASIT  with  the  original  SCASIT.  The  variable  IAMCS  remains  at 
zero  and  does  not  change  to  1  for  maneuvers  as  it  does  when  AMCS  is  oper¬ 
ating.  These  changes  result  in  some  limitations  in  operating  the  program: 
multiple  cases  are  not  possible,  and  the  small  perturbation  analysis  (STAB) 
cannot  be  performed . 

In  operating  the  program,  stick  aft  or  right  is  positive  for  the  AMCS 
modified  program  once  the  maneuver  begins .  In  trim,  the  original  C-8l 
"hard  swashplate"  stick  is  still  used.  The  positive  direction  for  the 
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longitudinal  stick  in  trim  is  opposite  to  that  for  the  AM3S  longitudinal 
stick  in  a  maneuver.  To  output  the  correct  AMCS  trim  stick  position,  the 
program  must  be  operated  at  least  one  time  point  into  a  maneuver. 

INITIAL  RESULTS  WITH  THE  C-8l  PROGRAM 

In  initially  implementing  the  C-8l  program  and  comparing  it  with  REXOR  and 
other  analyses,  certain  problems  were  encountered.  These  resulted  in  dif¬ 
ferences  between  C-8l  and  REXOR  which  were  later  largely  eliminated  by 
findings  of  the  comparison.  For  completeness  of  this  report,  the  results 
of  the  initial  comparison  will  be  discussed.  Discrepancies  between  REXOR 
and  C-8l  noted  in  this  initial  phase  were  later  greatly  improved  by  two 
principle  modifications. 

The  AMCS  modified  C-8l  program  initially  provided  results  that  agreed  rea¬ 
sonably  well  with  those  from  REXOR  for  maneuvers  below  1.5  g.  This  is 
shown  by  Figure  70,  where  pitch  rate  and  vertical  load  factors  are  seen  to 
agree  closely  between  the  two  programs  for  a  given  longitudinal  stick 
input.  Roll  rate  cross-coupling  effects  are  small  for  both  programs. 

Bart  of  the  difference  between  the  roll  rate  response  as  shown  is  due  to 
the  REXOR  case  entering  the  maneuver  condition  slightly  out  of  trim. 

Figure  TO  shows  that  C-8l  indicated  higher  rotor  power  than  REXOR.  This 
rotor  power  was  higher  than  that  predicted  by  other  performance  methods 
as  well.  It  -.*111  be  shown  later  that  this  difference  is  primarily  due  to 
implementation  of  blade  section  data  in  the  C-8l  for  the  lift  and  drag 
coefficients. 

As  a  maneuver  calculation  was  carried  out  following  trim,  the  C-8l  program 
was  noted  to  suffer  some  deterioration  when  time  variant  solutions  for 
hingless  blade  modes  were  added.  For  a  typical  example,  if  rigid  blades 
were  modelled,  the  quasi -static  trim  results  gave  total  body  loads  that 
were  quite  small,  all  less  than  10  pounds  or  10  foot-pounds.  But  with 
blade  modes  introduced,  the  error  became  23^5  foot-pounds  in  roll  moment 
and  2703  foot-pounds  in  pitch  moment  after  five  rotor  revolutions  due  to 
changes  caused  by  the  blade  modes.  This  meant  that  following  trim,  when 
the  blade  modes  were  activated,  the  aircraft  would  enter  a  maneuver  with 
roll  and  pitch  accelerations  that  were  significant. 

Initially,  difficulty  was  also  experienced  with  C-8l,  but  not  with  REXOR, 
in  obtaining  high  load  factors  for  a  pull-up  maneuver  as  shown  in  Figure 
71.  For  similar  stick  inputs,  REXOR  showed  that  the  aircraft  achieved  a 
sustained  2  g  load  factor  for  3  seconds,  whereas  C-8l  results  showed  1.75 
g  for  the  same  period  of  time.  Drop-off  in  airspeed  was  similar  for  the 
two  programs  but  there  were  differences  in  both  roll  and  yaw  attitudes. 
More  significantly,  with  respect  to  rotor  power,  initial  C-8l  results 
indicated  an  increase  in  rotor  power  following  entry  into  the  maneuver, 
whereas  REXOR  showed  power  dropping  off.  In  a  pull-up  maneuver,  the  rotor 
will  tend  to  windmill  to  some  extent  and  the  REXOR  results,  in  Figure  71 


showing  an  Initial  power  reduction,  are  believed  to  be  more  consistent 
with  what  would  occur  in  an  actual  flight  case 


Another  significant  limitation  determined  from  the  initial  comparison  is 
that  the  C-8l  program  is  satisfactory  for  study  of  steady-state  level 
flight  and  maneuver  conditions,  but  cannot  be  used  for  evaluating  rigid- 
rotor  stability.  The  program  lacks  provisions  for  modelling  blade  sweep, 
blade  droop,  and  cyclic  and  collective  control  system  stiffness  -  -  all  of 
which  are  significant  parameters  in  determining  rigid-rotor  stability. 


REXOR  VS.  C-81  AND  MODIFICATIONS  INCORPORATED 


Detailed  comparison  of  REXOR  and  C-8l  revealed  differences  in  three  major 
areas:  (l)  Induced  flow  calculations;  (2)  Tip  loss;  and  (3)  Dynamic  stall 
calculations. 

In  the  area  of  induced  flow  calculations,  C-8l  introduces  tip  loss  into 
its  uniform  inflow  calculation,  whereas  REXOR  does  not.  In  addition,  C-8l 
ignores  the  inner  8  feet  of  the  blade  radius  when  applying  inflow,  whereas 
REXOR  does  not.  Although  both  programs  assume  a  triangular  distribution 
of  downwash,  the  downwash  factors  in  each  program  are  different.  Tip  loss 
in  REXOR  is  accounted  for  by  setting  the  aerodynamic  lift  and  moment  equal 
to  zero  at  the  tip  station,  as  well  as  adjusting  the  integration  interval 
at  the  blade  tip.  With  respect  to  drag,  REXOR  calculates  in  a  conventional 
manner  the  profile  drag  at  the  blade  tip.  Study  of  C-8l  indicated  that  no 
tip  loss  is  accounted  for  in  the  lift  coefficients  at  the  blade  tip. 

Dynamic  stall  is  included  in  both  programs  in  a  similar  manner  based  upon 
the  formulation  of  Reference  8,  but  significant  differences  were  noted 
between  the  two  programs.  Both  programs  account  for  spanwise  flow  in 
their  calculations  but  treat  spanwise  flow  differently  in  their  dynamic 
angle -of -attack  calculations.  As  might  be  expected,  neither  program  in¬ 
cludes  spanwise  flow  in  determining  the  dynamic  angle  of  attack  with  re¬ 
spect  to  profile  drag.  REXOR,  also,  does  not  include  it  in  determining 
the  dynamic  angle-of -attack  due  to  lift,  but  C-8l  does.  In  addition,  C-8l 
puts  a  20$  limit  on  the  angle-of -attack  overshoot  in  obtaining  the  dynamic 
maximum  lift  coefficint,  whereas  REXOR  has  no  limit.  This  point  alone 
could  be  significant  in  the  load  factors  that  can  be  achieved  with  each 
program.  Further,  for  dynamic  stall,  REXOR  places  a  limit  on  the  lift 
curve  slope  where  C-8l  has  no  restriction.  The  correctness  of  the  treat¬ 
ment  of  dynamic  stall  in  either  program  is  difficult  to  assess  since  the 
concensus  of  researchers  in  this  area  is  that  current  methods  are  empi¬ 
rical  at  best,  and  much  research  still  remains  to  be  done  in  this  area. 

The  initial  results  with  the  C-8l  program  when  implemented  for  both 
level  flight  and  high  load  factor  maneuvers  gave  higher  rotor  power 
required  compared  to  the  REXOR  program.  Study  of  these  differences 
indicated  that  the  problem  was  due  primarily  to  differences  in  imple¬ 
mentation  of  the  data  for  Cj_  and  C^,  the  coefficients  of  lift  and  drag, 
in  the  two  programs.  A  comparison  of  blade  section  data  was  made 
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as  shown  in  Figures  J2  and  73  where  Ci  and  C<i  vs.  angle  of  attack  is  pre¬ 
sented  for  NACA  0012  airfoils  at  Mach  numbers  of  0.3  and  0.7.  Note  that 
three  curves  are  shown.  One  curve  represents  NACA  0012  airfoil  data  pro¬ 
vided  with  the  C-8l  program.  Hie  second  curve  represents  NASA's  NACA  0012 
airfoil  data  published  in  Reference  11.  Hie  third  curve  shows  airfoil 
characteristics  for  the  C-8l  0012  data  as  corrected  for  the  camber  used  on 
the  example  helicopter  rotor  blades.  It  is  evident  in  Figure  72  that  the 
C-8l  0012  data  shows  considerably  higher  values  for  maximum  lift  coeffi-  / 

cient  than  the  NASA -furnished  0012  data  at  both  Mach  numbers.  The  varia¬ 
tions  between  the  two  sets  of  data  appear  to  be  due  to  the  fact  that  a 
different  airfoil  section  data  base  has  been  used  in  development  and 
correlation  of  the  C-8l  program.  To  account  for  these  differences  and  \ 

place  the  two  programs  on  a  comparative  basis,  C-8l  was  implemented  using 
the  NACA  0012  data  provided  with  the  program  rather  than  the  NASA  supplied 
0012  data.  Results  (circular  symbols  on  Figure  7*0  showed  that  closer 
agreement  was  achieved  between  C-8l  and  REXOR.  Agreement  between  the  pro¬ 
grams  was  further  improved  by  modifying  the  C-8l  NACA  0012  airfoil  data  to 
account  for  the  effect  of  camber.  These  results  are  indicated  in  Figure 
74  by  the  triangular  symbols.  Hie  method  of  introducing  the  example 
helicopter  blade  cambei  into  the  C-8l  0012  airfoil  data  was  very  simple. 

Hie  C-8l  NACA  0012  data  was  modified  for  camber  using  the  same  increments 
to  the  data  that  were  used  in  modifying  the  NASA -furnished  0012  data  for 
camber. 

The  primary  lack  of  agreement  between  the  two  analyses  is  in  maximum  load 
factor  achieved  for  a  given  stick  input  and  in  power  required  for  level 
flight  and  maneuvers.  Hie  modifications  made  to  the  blade  rection  airfoil 
data  improve  correlation  in  both  these  areas.  Hie  power  requirements  are 
in  much  closer  agreement,  and  the  load  factor  achieved  in  C-8l  is  up  from 
1.75  to  1.80  g.  In  order  to  determine  the  impact  of  control  input  varia¬ 
tion  on  maximum  load  factor,  a  gradual  pull-up  maneuver  was  made  with  C-8l. 

Hie  results  presented  in  Figure  75  show  that  by  proper  adjustment  of  input 
time  history,  load  factors  in  excess  of  2  g  can  be  obtained  for  the 
example  helicopter  configuration  using  C-8l.  However,  the  power  required 
in  this  maneuver  is  still  higher  than  that  obtained  from  REXOR. 

Additional  improvement  in  correlation  between  C-8l  and  REXOR  was  achieved 
by  introduction  of  improved  fuselage  and  stabilizer  aerodynamic  data  con¬ 
sistent  with  both  programs.  A  different  format  is  required  for  the  data 
in  each  program,  and  close  examination  of  the  input  data  revealed  that 
corrections  should  be  made  to  the  C-8l  data  in  this  area.  Figure  76  shows  ( 

the  effect  of  this  corrected  data  on  forward  flight  performance.  Note 
that  these  corrections  bring  the  C-8l  performance  calculations  for  the 
example  helicopter  into  closer  agreement  with  performance  results  from 
Lockheed's  performance  program  and  the  charts  of  Reference  12.  Figure  77 
shows  the  effect  of  this  corrected  fuselage  and  stabilizer  data  on  the 
high  load  factor  pull-up  maneuver  at  150  knots  previously  described. 
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Figure  72.  0012  Airfoil  Section  Data,  Lift  Coefficient. 
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Figure  74.  Pull  up  Maneuver  to  High  Load  Factors,  Modified 
Airfoil  Data,  150  Knots. 
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